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(57) Abstract: A novel pyrrolopyridine derivative 
which is a compound represented by the formula (1) 
(wherein ring A represents an optionally substituted 
pyridine ring; X represents an electron-attracting group; 
Y represents an optionally substituted, divalent, C^ 
chain hydrocarbon group; R 1 represents an optionally 
substituted hydrocarbon group; and R 2 and R 3 each 
independently represents hydrogen, an optionally 
substituted hydrocarbon group, or an optionally 
substituted heterocyclic group, or R 2 and R 3 may form 
an optionally substituted ring in cooperation with the 
adjacent nitrogen atom) or a salt of the compound. The pyrrolopyridine derivative has vanilloid receptor agonistic activity and is 
useful as medicines such as a preventive/therapeutic agent and analgesic for overactive bladder. 
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•I 
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Refc'dK-/PTO 10 JAN 2009 

m m m 

ffl & \z US "t~ <5 o 
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W0 9 9/6 1 4 3 6f:tt, it 




^•n-^tl^iLLT, -CH=X^-N=^^L ; A 3 «, - CH 2 -& £ b ; R, 

0, l$fc«2^It. fcfcL, A,R^A z 6DM7j^-CH= A 
3 te-CH 2 - -S0 2 - 
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K 14 




Cj£*>> Y'-Y 4 (D 1 Ott-N-T* D , * bT^ii-CH-T* t) > Xte-C (R, 
,) - T&9> X'tt-N(R,)- T?*0, R I0 43cfctK R 15 Mt^»CR ll R^R 14 tt«S'& 

R.telg — ^fefi^— c 1 _ 4 7;i/^;UT?a&t), R 2 «s^^ x - 

A«-CH=CH-, -(CH 2 )n-, n = Zte-CH(0H)-CH 2 -CH(0H) 
-CH 2 -C00R g 3;£:te, 



^St) t^$nsft^«^ {gl&^MeK^J (hypolipoproteinemic) 

^ 5,0 9 9,0 3 0 ^, ^ 5,0 4 5,5 6 5 f, ^ 5,4 0 3,8 6 8 ^, 

^4,5 6 4,6 3 3 §, 14,5 4 4,6 6 9^, ^4,5 3 2,1 3 9§, 

15 i4,5 4 4,6 6 8§, ^4,4 9 3,8 4 8^, ^4,4 6 0,6 0 2§, 

^4,4 2 4,2 0 5§,i4,4 4 3,4 7 3 t£H£ 4 , 4 0 1,6 6 3 

*i#^i4, 3 1 3,9 5 8 #fctt,;&:/lM x >^ill £ b Tf»Jffl 
T£5 d t^M^StlT^*. #^ 2001-513551 1/ 
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l^,#|2 0 0 1-1 5 8 7 3 8§Ctt,A */ J 4 Kftttffdttt 

iltltlii^nTl^. WOO 0/ 5 0 3 8 7 tfc, gltbttffi* 

*^ej#e>^, 5£ ( i ) T^ns 3 &K«^®fc3H4*£W 2 & 

tifcA-n-f F^Wl^ffl^f l« iMfgSbJl^fl3fe^>^B& • fern 

(1) ^ 




( I ) 



WO 2004/007495 
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(2) 5£ 




CsS;*, ^a»«c 1 _ 4 T;i/^;i/»43=t^ ; ey y-SfcfibU-AD 
5 - c 1 . 4 T;i/+;i/*^e>3i^n§ i 3{KDfi&»£WLT^ 

To ] Tig$ti^{t:^#j*fc«^©^Tfe^sfifH (i) mmoiit&m. 

(3) x^n h u astute (i) efc©^*^ 

(4) Y**-cH=cH-*fc«-(cH,) : -T*5«fia (i) mm<D4t&®, 

10 (5) R 1 ADy>gf, C^JJ^JH, 5?-&tc 

1 4{@<DfiJ&S£#*WLTV>T ! bck^ (1) ^>-t?>§t#? 

ft^l/T^Tt>«fc^C t . 7 '>^P7;^;H, (2)C,.„77HJH, (3) 

5 zrcite mm.mm- c^tT )\s*)im&rcit (4) c M4 7'j-wy 

15 - c l _ 4 T;i/^;i/ST^^MfB (1) fB«fc<7Mb^#K 

yy-c,. 4 7;i/*;ps, c 1 _ 4 T;m^->s. c,. 4 y;i/3 + >--*;i/^ 
yyyi, c M 7^+^-*;i/^-;i/75 ys^iatt h*p*y 

6Mi«mms, c 6 _ I4 tu-;us> c 7 . i9 y^ji^)vm, c 3 _ I0 ->^ot;i/ 
5 Sfc«6Mii-c l . t 7^;HJfcttc 1 . 6 7J^;nt 

25 AfDJIf^ 1 b 3 fi-g^T^Tt) J;V> 5 ~ 6 MO^^mmmm^: 
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4^<D@$&»£^LTt><J;^&©T&&iiufE (1) fESc©^^ 
5 (7) (2E)-3-{3-y7y-4,6-y/fJhl-[(lS)-l > 2,3 I 4-fh7kH 
P^-^^ |x>-l— f;i/]-lH-tfP D [2,3-b] fc!U x>-2— f ;W-N-(3,4-v* 

(2E)-3-{3->'Ty-4, 6-5? * [(IS) -1, 2,3,4-t" h^t Fot7^ 

l/>-l--f ;H-lH-tfDD [2,3-b] If U > ? >-2— T;i/}-N-(3,4->?^^;U^x 
10 -Jl)zfa A-2-x>7 ^ b\ 

(2E)-3-{3-vTy-4,6->?^^;i'-l-[(lS)-l > 2,3,4-^ h7th'Ot7^ 
l^>-l-'f Jl/]-lH-tf D P [2,3-b] fcf U ^>-HiH-N-^fJhN-7i^JI^ 
y DA-2-I>7 5 h\ 

(2E)-3-{3-v7 7-4, 6-^*^;i/-l-[(lS)-l, 2, 3, 4-t" h5tKOt7^ 

15 v>-\-' r ;u]-ih- hp p [2,3-b] tfu v>-2-< ;w}-N-(3-^^;i/^x — 

(2E)-3-{3-vT/-4,6-v^^;W-l-[(lS)-l,2,3,4-^ h ^ t h* P ir 7 $ 

u>-\-' r;u]-iH-tf pp [2,3-b] tru s? >-2— r ;u}-N-(4-t Fn + y-3- 
^ h^5>7x-;i/)7 0 P/\°-2-x>T5 h, ^fcte^n^©^ 

20 (8) iiffS (1) mm<Dik&i®]<D7n F 7 y tf, 

(9) huIE (1) fE®CAfc^;£*:te^<7):/P F7-^^ttbTft 

do) /txp-f k &®&ftm^-c & zmm o) mm<D mm. 

(11) ^^f^#fflT^§MIB (10) fE*fc©AXP< Fg^#f£»j 

25 

(12) i®?§ijll#ll}fc£>^l£ • ?n'0ffl'Vfo £ MfE (10) IEi(DA'-p 

(13) ^0^JT?*^>MIE (10) IBfOA'-O^f Fg^#f«li£, 

(14) Pf?L«)^{C*f LTMfB ( 1 ) IEm<D^^^*fe«^©yp H 
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(15) Pi¥LIWc*f LTMfB ( 1 ) fEifc© -ttSfctt-t© 7 H 

5 (i6) i§?§iygjEfctf)^i£ • j&*8j£«igf«>fc«>©ii&iE ( 1 ) tBSis 

(i7) «*»j*ii3fi-"r*fc«)©saffi ci) ia*o^-&«*fctt*© 

10 (18) ^ 



Tigs ft j£ 



CSCf ©IB^tefijfB (1) IB««i:|WIS«^^-ro ] $ tlZltGW * fc 
£MfB (1) SB«©<b^<fe©Mii^, 




15 




20 



(19) ^ 



WO 2004/007495 



T/JP2003/008791 




A 1 



N 






^, a^^^) , c t .,7)v^)v {m\\*. x^;k yptr;i/, ^ 

y^ntf;p, :/^;k -fy^f;k sec-y^K tert-^^;i/, ^>?- 

7'JJk ^vyp^zjk ^y^T^) » c 
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C 6 . 10 TU-;i/ (WZ-ti* 7i-JK iry^)vm) . C x ^7)Vn**s (M 
V^h + y, sec-^ K^->, tert-y b*~>^0 , C 6 . 10 T >J -;i/^ + -> (M 

t±.^jv. ^ot^k y^u;K 'fy^u^) , c 6 . 10 r'j-;p 
c,. 6 T;i/+;i/-7j;i/^-;i/^-^>/ (0»j*jf, T-fe^;^*^, yptr 

^^U;i/^^~>, 1 V7^V Jl-t^r^m) . C 6 .„7'J- 

2 , 2 , 2 - h u 7jwdiW) > t^py , s?y » -f 5 y , 
7 , Dif;i/7$y, -r y tf;i/X ^ / , 7?-)V7 * ; m . y-c,. 
;ut^/> y y°u tf;wT5 y , >>y^;i/T^y, y^;ux^;ur^y 

loltt7s; < 0a AWT, y^Uv-;i/, Xif^v^K tfP'J>*x;K 

25 tDU-;k tfo«j;u, <s^yu;p, tr^yuju, <$^yu^-;k 
^-jk N-i?;i/tf^7^-;^) > Kiif^t^ilf, nil 

(O^T-oM^^^-tf 5&^U 14* L < tt 5 felrs b 1 0 *) CD (m 
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9 

2 - £7cte 3 -^X~;K 2 - £ fc« 3 - 7 U 1 2 - £ 7t « 3 - 
tfP'j;U, 2 - i-fctt 3 - t?P U z?~)V, 2-, 4 - £ 7~ 5 - 

*-0-\/U;K 3-> 4 - 3; fete 5 --f V3i-*U"!/U;p. 2-, 4-£7cte 
5 5-^7l/U;U, 3-, 4-*fc«5-<yf7V r 'JJK 3-, 

tt5-tf7\/u;K 2-, 3 -£fc«4 - tr^yg 2-, 4-* 

fctt5-<5^7'j;k 1 , 2 , 3 — h'JTl/'JJk 1,2,4- hU77U 

;K 1 H-*fctt 2 h - f h 7 7'J ;^oi*Sf , ffifclf 

10 1> {SJA«, 2-, 3 - £7cte4 - If U N -^"^5/ F - 2 3 - 

*fc«4 - if g 2-, 4 - 5 - tf g 5 >>-;i^ n-:*^:>f 
- 2 4 - £ 5 - tf U S ^^r^z)V^ g -;w g 

tf^g^y, 2-, 3 - Sfett4 - tr^g fh^th'Dif^-Jk 

^tf^XJK 1 , 4 -^^U-^-;W, l,4-^7^-;K 1,3 -^7 

is MJ7^;k 3 - *tc«4 - tf g ^x;k tf 

^>?x;K N-;t*~> K - 3 -£7c«4 - eg ^y^J^CRilg?^ 

4<a-^t?6Mm*, ^>hu;k ^>y^g;i/, ^>^77u 

20 ^^^>?-;i/, ^^yg *y*itgx;K <>H>J^-;k 

5? — ;K 1 , 8 -±7=?V i?~ )V, y^>y7 7^ik tS)VnVV)V, T 
2WZL)V. 7x7">h'Jy-ik t>w?-)l, 7 x. y 9-7 iS-Jl, 7 x 

jl^n^^s^DM^^ 1 £U>L4M^tf 2^te££:te3^tei^Si»(£? 

cfclJ^^m^;fr£^tfn3^^0j!ff^ £ 1 tj:^ L 4j@^A,T^Tfc J:^ 
5^:^L6IiIl 2^£^LT7^J&£n£S) ^) , C ,.,7 ^ 

^k>-Wy (#J*.fc£, y^l/>v^+->, X5P l/>^:t* v^) , t 

Hn + y, - ha, y7;« x;p*> x;W7^y> ^x^y , 



WO 2004/007495 



'T/JP2003/008791 



ert-y^;!/^*^) > C H1 7'J-;^t (0»J*.fc£, 7xx;i^^ ^-7 

io if^x;i'7^^;K 7°Ptf;i'X;i/7^^>ik :/^;u*;i/:7-f x;i/30 , 
. c H0 7U-J^;l/7>f-;i/ (09*.fcT, ^xx;i/^;i^7^ x;k 

x^;i/x;i/^-;v, 7utf^^*-jk 7*?^x;v^zji/f) , c 6 .„ 

is ^ti^itfns i 3M^#tf ^ns. 

at A, BP "5, 5£ ( I ) ©gp^^jg : 




30* , 5* 




WO 2004/007495 
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VJP2003/008791 




£.t£\$mA$-rztemA' -vm^nz rg&g£^ lt^t*> j;v>t:u z?> 

YTi$tl5 rs&gfcW UTViTfcJ;^ 2 « © c ,_ 6 $m£Mt*3ii«j 

-CH 2 -, - (CH 2 ) 2 ~> -(CH 2 ) 3 -, — (CH 2 ) 4 -, -(CH 2 ) 5 -, -(CHg^ - , -CH(CH 3 )-CH 2 
; C 2 _ 6 7 )ltr-U>m (Mx.lt. -CH=CH-, -CH 2 -CH=CH-, -CH=C 
H-CH 2 -, -CH=CH-CH 2 -CH r , -CH=CH-CH=CH-, -CH=CH-CH 2 -CH 2 -CH 2 - fSi £) ; 

C 2 _ 6 T;W^-I^>S (#J;U£, -c=c-, -ch 2 -c=c-, -ch 2 -c=c-ch 2 -c=c 

CD rgj&^j tLTli, ±iziiCD3tA££:tegiA' T^^n^> r« 

mS^WUT^Tfei^tf U ^>Sltj CD rg^gj <fc|H£cDt><D/^tf 6 
«&ScD|fcte lfctr>L4fflT*<5.$Fa:L,<«, ADy>gf (#J, 

yym. mm. %m. at mm , y-sfdibu-AD^v- 
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12 

Yte-CH=CH-££te-(CH 2 ) 2 -#t#i; L< * -CH=CH-^j: 0 b^o 

;p^J:z>'2 , 2 - >M^;i/-^> h - 4 - x-;w^(DC 2 _ 7 r;u^--;i/^ 

^x;i/, yoA-ju^ji/^ct^ l - yp tfx;u^©c 2 _ 6 x;w*x;i^a*/B. 
20 ^e>n& 0 

'>^p^\^^;i/, p^^K fc^>^p [2. 2. l] ^\y^x;i/*5 
25 r->£ P7;W^rx;Uj WAH ®a->^o7J^^W*K, 

^+t^;i/^oc 3 . 6 y^D7;^^;i/^^ffl^^n§. 
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D^^-^X^W&^tf b'v-^ □ [2. 2. 1] A^h- 
5 -X>- 2 -fJM?J^^t*0C 4 . 12 y^ P7J^z;i/7JI/ + J^ 

;k h'j5 1 ;v*oc 7 . 19 77;i/*;n**«ffli^n, ^>^;k ^>xt 

15 h* iJjKS#ffSll>, * 

zKHSj cd r^ftzKaKSj ±IS ry^n7Mji/j Sfctt ry^DT 

M (M. l,2,3,4-fh5tKD-l-t7^l^ = Jk 2,3-^tKD-l 
20 H-'f >T>-l-<Jk2,3-ykH*D-lH-'f >^ > - 2 - -f ;i/^CD# 

R 1 , R 2 &<i:tfR 3 T^£n# rsiS^f tt^tfeJ; H&AstKI&Sj 

cd rg&gj tittt. mz-te. ±m<DmA£fr\*mA' -e^ns rg 

£^tf 5 L 1 4 A (ff$L<tt5^^bl OS) CD (fl^JiH U 3 
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2 -£&«3 -^X-;U, 2-tfctt3-7'j;k 1 2 - £ 3 - 
fcfo'JJK 2 - STcite 3 - k!n U 2-, 4-*&«5-:* 

*rWV)V. 3-, 4-$fctt5-'fyt*1}-\/UJk 2-, 4-£fc« 
5 5-^T x /U;i/, 3 -, 4-$fcli5-<yf77'j;k 3-, 4 - £fc 
«5-tf5*/U;K 2-, 3-Sfctt4-K7'/'J5?^, 2-, 4-* 
7c « 5 - -f ^ y !/ U ;K l,2,3-hU77'JJk 1 , 2 , 4 - h U 7 V U 

i h - s fc (j 2 h - r h 7 7 u ;u^cD^^0^j^^{3g?^/g^, mm 

zmtetiz^um?* i &v> L4j@^tr 5 mm. 

10 2-, 3-*fctt4-lfU^;k N-t+yF-2-, 3- 

Jfc«4-lf'JyJk 2-, 4 5 - tf'J ^ i^-;U> N-^'/F 

- 2 4 - £ tc \t 5 - tf u s ^^-^e;1/^u — ju, ^e^^u 

tf^'Jyy, 2-> 3 - £fc«4 - kT^U >UK fh7k HPlf7^;k 
^tf^-JK 1 , 4 -^-^rU-i? — 1 , 4 -^T^-JI/, 1,3-^T 
15 tf^^ h'J7^-Jk 3 -$fc«4 - tf »J ^yZjk tf 

^v^K N K - 3 -*7c(i4 - tf'j ^©BJfcJSTFfim 

4{I^if 6 ftgiS> 0»J;U*, <Y>FU;K ^>77'Jjk ^>7f77U 

;k l , 8 -t^^u ^-jp, ^>777-;k #;u/v/u;k t 

aitins^^am^* i fcv*U4«^t* 2atttf^«3Sttt:*^3it*<# 
5^^U6MSS i b 2 fli^i^^L/T^k^n-ss) #**fli^e>n 

nSAfDlf S: 1 fcV>b 3ittf5fe^L 7M(0?£L<te5 3;7cfci:6 
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V>U5fla,«F3;l,<ttlfcV> b3flttt^TfeJ;<, lMt^2M 
R 2 £<fctf R 3 /^PigT£g^IC^<h<h fcfcJgfifc-rfcStt UTS,, j^^ 

lift i m<D&mm?Mftfo&mm?.mnm¥&&z*&mm i Pft*>Mi* 

tf^7^>^) 3&^tfe»n§o ^^ssRtt, ±jzB©mA*^«mA' -e^ 

y -c 1 . 4 7JP+;n (#u hU7;i/tD^5 : j^) *5<k^c 1 _ 4 T;m 
*~>s («, > h*->, x h^rv^) ft^sians i &^i4ia ($? 

7th'at7^i/rjk -<>^x;i^) , (2) c,.„77j^;n (#l 

^>>?;K ^>XkH'JJ^) , (3) 5 Sfctt6 ji«*Slt-C 1 _ 4 TJI/^ 

(M, 2-firiMfJk 3- tf u 

6Itfti5ArnIf$ l fcv*L 3j@^tf 5 frt^b 6 R3Sr#»i££fcJ:# 
35FS«tt*IS-C I _ 4 T;i'*^S^) (4) C ( . l( 7U-Wy- 
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temmAit. (i) ~ (4) (Dm<D^>if>m, t$i^t*©g©^^, & 

-5 l i it 7 J V * ) V £B ft <D i -f tl \Z m & 2 n T tr> T t> <£ ^ > „ 

x^;u^) t, iii*]jiADy>B? ^ m.m, n*, a ^^^) , 
Apy/ - c 1 . 4 t;p^;u« (M, h'j7^to/^) , c 1 _ 4 r;u 

fc KD*~>gfc£^SSfc£n<5 lfcV>L4<H (»*b<ttl £7c:te2j0) 
tfgJdS^SItfniAfnlgfS 1 b 3 M#tr 5 b 6 

is? w\*>>)vm , 5*fctt6M«5f5m-c,_ 4 T;i/^;i/* (#u tru 

lin^ArDllfS 1 ft^b 3<@^tf 5 fcV>b 6 H5SrSK*fett*5Sr# 

^y^Ptf;!/, ~7=?)V. -fy^ik sec-^^K tert-y^;i/, ^> 
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5 b*~>^) &cfctfc ,. 4 t;1/3^- ;* h^5>#;p#x 

5£ (I) T*£n3{b3^£LT«, iA^, ^ 



+ , jRA'ttd^TJ^^Sfei^/-, y-Sfclih'J-AD 

yy -c 1 . 4 T;u+;uaE^e>a«ns i ta^h 3m (&£i,<\z i 

20 X^ZhlJJUt, 

Y ^-CH=CH-£ tc it- (CH 2 ) j-T , 

n^rV - C j.^Jlz + Jl/S^ck^C 1 _ 4 T^n^'>S^e.S«n-5 1 
b4f@($f*L.<«l 2i)©ltl^#«f UT^tti^, (1) 

25 ^>if>S^|g^bT^Tt>J:^C s . ? y^D7;^;H, (2)C 7 _ 19 7^ 

(3) 5Sfc«6*iii-c,. 4 7ji/+^i c^j, 2-^x- 




R 



15 
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3- fc? U fh7kHD-2-7 5— Jl'*^;!^©^ 

f>If, 0,-4 7;^;^, ty-, s?- h u - Any y - c x . 

771, C,. 4 T;i/^;U-^;P^r:;i/7^ /S&J:tKt: h'D + yii^ltf 
n51^:^l/4i U< « 1 2<@) 01Il§§«fUT^T 

t><kH, 5 6 IltilS (M&tt. 't- h 7 t: K Dt7^, tf U >> 

faKT§U^ U3i^tf 5 6 J^§»Si;&ra#3r#SsJf 

, C,. I4 7'J-JH, C 7 . l9 77mS, C 3 _ I0 i/i7 □7> + M> 

5 ££«6 mi** St- c,_ 4 t;u*;i^ (m, tf u ^j^fMo^n 

i.^J^JHti'S^, R 2 &cfctfR 3 /W&T£giftJi§C^££: 

& assent i mv&mm^sxKizwtmm^, mnm^a<kzsmmm. 
y-tfc«h'j-AD7-V-c 1 . 4 T;u^;i/*, c 1 _ 4 t;uzi^ v«&=k 
mtfmm. wah (WAtf, «EHttt, *ft:7K*ifttft, 

U>®£fr£) , W«tg£i& (fllAfcf, IMftttL MJ7^toBt!l[, ha 
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5 ^7$>H, ^>>?;i/>>*^;i/7^ n, n-^^^;wt — u 

10 ffcTS.. 

ft^fc ( I ) iftrtl^^Tii^^K^iaSS 

f&tCct vit&w (i) Kfctfc-rsfc^**^?. 

ft-gr^ (I) h'7y^iUTIl (I) *«7Syi*tt 

is fls^<» ( i ) ©75y«^x^3ty-<;Hb, 7 7^M, ^>^;i/T^ 
y *;i/^-;i/fh:, (5-/^^-2-^^7-1, 3-^t + vi/>-4 

^;Mt, fcfA*o-r;w^-^'>^^;Kk, t e r t - zr^jvit^nrzit^mu 
^>x:;Mt, y?V)Vik. r^-frit. v *^)V7 5. ; )Vi£~)i 

it-^ntiit^muE) ;<t&® (i) *«*;i/#^^;waE*wrs«'&»* 

J^ + yJU^iXfiHL 7^ Kfc<*n&{b£-*t& (00, fc£r#i ( I ) © 

Jl^X^fJHk, ( 5 - 2 - 1 , 3-yt+Vl/>-4- 

-OU) /^;i/XXf;HL nA^y^t + y*;i/^x;i/X^;i/XXr 
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^ftiisfti^c^sniotiitsui^-rt?,. ( I ) 

©^D h'7^(t 1 9 9 0 *PT<J rEXAORXj f|S 7 IS 

fff- 1 6 3I^f, 1 9 8HK3Btt$nTlr>5«fc"5fc:, 
5 (I) \zm<k-?z> feWtfeot feck V^o 

fb^tJ ( I ) <D-7°D F7ymn6tT»oTt>, liSS^WKtt^;* 
n<5£T&oT fed; ^ro^^^fit bttt, fb-&* ( I ) o^oH7 

A, 7J'J'7Af0 7;i'*U^S> XJlisKrA* ~? >f J±m<07 

a mj x^;i/T ^ >, tf y s?> v tf n y >, x^ / -;P7$ >>x 

N ' -yA>yJHfl/>y75>^i'0t«7 5>l, T;i^X>, 'J 

15 fb^to ( i ) ©t"d H ^^y^^T^ y«^©^Stt*^W-r^«^> & 

mm. mm. mm. mm. mm. mm.m. *m. mm. 
-juMirym. v y 7)i*nmm. y-^jvm. zs^vm. m^sm. -?vt 
>m. zx->m. u;\zm. v>3m. >^jv-^>m. ^>-tr>x;u 
&>m. p - h)ix.>7.)i*>mm) . 77.n^^>m. t?)i?$>mu 

20 i:0itt75/S^<!:Ol^#tfen§. 

&rz. it^m ( i ) (D^fu h ^ v ?U7kmw&<kz$#*m®(D^-?nx 

it^m ( I ) \*ft^\H\z 1 &^L^nj;^#V^^iif£WT3li'&# 
25 ta-?> o 

*%w<Dit&v>) (i) i izrc\zz\ti\zm£%j5miz 

1 3 
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X 




(TitVcho — (AXy" Y Y 0R7 



N 

R 1 R 1 0 

(V) (IV) dm 

X X ^ 

pi 0 Rl 0 

(II) (la) 




(lb) 

i£<DR 2 :fc£tf R 3 T^$n£ raiftSS^r UTV5Tt> J:^^Yk7K3RSj 
15 rg&££^l,T^TV>t>«k^2ffi<0C l _ 6 £tt#fb7k*£j © rg&gj 
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fcf^TS H, n-y^-JV sec-7*^;i/ ^A, tert-^^;U 

10 «~>tl-5o 

<te, & 1 &v> vm 5 

it&m (v) ic*ib, 1 &^lioo 

SJ&MSfci, — 1 0 O/cC^ll 00t,j?f l<« — 8 0 & 

12 5 <C T? & £ . 
KJ£l#ratt, aS, ISO. 1 fcV>L*5j2 4B#F£T&<5. 
20 £ -9 LTl6tl5jk^i (IV) «, &*D©#«l*|!f8ll¥a, M*J«Hf, 

Stc, (IV) a, ti-frf i:*og^i:fflv>Tfe«fcv». 

fl:-^ (iv) y bSJfctcttb* (in) * 

h'Jl^7 5>, tf'Jy>> tert-#h*-> * U ^> Ate £>n 
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5. 

(2-* h*y-2-^ + VIfJl/) (h U 7i-JH*X*- «7A ^OT-T 

(2-1 h + ->-2-t ^ V A) ( h 'J 7 x *X * " ^ A 7w? 
<i h\ (2-X h*>--i-H- h'-2-t+vi?W (h^iz^)^*--) 

istu>ai©^itt, ^n^enfc&w (iv) (c^LT^f*u< 

mtfznz. ztizommnmrnrnte. mx\t. it^m (v> i 
s^mam, star**) - ioo^^i25ot, u < « o & u 1 

^^btt^nsfb^ (iv) « 4 &*d©#««M^©* fll 

£fc> (III) tt, .f itf fc*©K^Kffi^Tfe«fc^. 

o^-e, it&m (no *jp*^#s^tc#L, (in 

So 

mUTftt>rLZo IStlTft *Wt<t?-hVK7J** TK^fb^U^A, * 
SKbU^A, M^J'J9A> j^^^-h'J^A, th'JA Ih + J/H, 
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mit>nz> 0 cn^oM©fffli(t fc£r^ (v) tc*fb, \ 

SfSM^te* -1 00ftliL 2 5 0t, L < tt 0 &V> U 1 

2 5 "C Tr & <5 o 

Mffiit*lS> *§&fci3ffi> Hffi, HASH, h^^^^-^t'tCcfc 
r>v»T, ik&m (ID £7$ KfcEJ&fcttl^ Wfe, (ID £5£ 

I \ 

HN^ r3 / 

SS«$#*3:ttC<fcO, fk^W (la) £§S{i£T-5o 

BfcU^A, Kit h U ^A, h'J^A, h 'JlW5>, 
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10 sjSB^rau mi%. mo. i fci>u»2 4mm-v$>z>o 

JlHTiSnsft^* (la) tt, &*n<D#ii!t*fM¥IS:, 01 
OViT. iliao, (la) £M7cSJSfcft- (lb) 

15 &mm?z>o 

ftliltlt ^7i?")AR*, zfcKfls/t^tfA, ^-f^ 

^>v>»*&t*^6n5. m*£©<£/b8«, Jtn^tut&m (ia) 

p 7 7 >&<*£©x-^;HS| ; ^>-fcf ^©^S^rt^KSg! ; ^*1^> 

25 ^fens. z.nt><Dmm<Dmmmit. it&m da) n*tb» i 
Kfoumte, mmm- su^l 2 5 o*c, ^ti< «ofcv>b 1 2 5<c 

te^tf (I) ©^tfM#t*S, j£ 
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X 

0lVv r " 

r' » 

mvx^xh^^mmnmi R 7 x*znz>^tit>£mm<D>b<Dtfm 

(V)teU g#:&20 #J^.^, 
v 5 -^-^-^ t^Jisi-)]/ iriXh'J- (Journal of Medicina 

1 Chemistry), 42#,8 1 9 - 8 3 2l (1 9 9 9f) 4 yft^ ^* 
? If ^r^^;i/ VlMx-r^r A — + > b^>-tr#->3>I (Jour 
nal of the Chemical Society, Perkin Transaction I) * 1 1 9 

1 0 - 1 9 1 31 ( 1 9 7 5^), ^t-tJI/ *7 If ^r^tlJl V 
+r-f x-^-C (Journal of the Chemical Society, C) 4 9 8 - 5 0 

lS( 1 9 7 5 ¥)3>^ijA>yy s\J-U^^Wy>? >r = X h U 
— (Comprehensive Heterocycl ic Chemistry) , 4 4 9 7 - 5 2 91 

*mm<Dit&m ( i ) ^i^oyo k ^ * itifcA*zD^ 

(I) 43 cfc XS-^r <D~7u \* ? y tf\$, m$lW}M (MZ-tf* v-^x, ?yb, 

-rx, r>->, ty>>, +r;i/, th&£) fc*f 
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io nm. m^mm.^m. mmmm. fr&ntzaiz&zmmomm ; mmm 

Bffi, (overactive bladder) (f!AH Mf£ • £) &£©#m» 

ia^SU^<i; ^nSPtco^^ ; HE 81 ©Kf it ; fcmMWmmmm (fliJ»tt!!i<l£ift 

m<D^m;nmm.mm^mm. mah Ksmjuo ©^ 

25 *%w<D\t&m (i) ffi©m»i:jiaiB^*fctt^fflbTfig 
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HXD&^IS^lii, Jff lift fit GABA^M, 

* IB SIS, a t S$#fP»m» ^Rf^^m, + tfCH^IfiK 

5 -fep h->§«ii • testis, -fen h->#& mm 

Hall, ^;P'>^7A^^>^;i'ii»rll, 7;Uy/W •7-5PI^B& • te&lii, 
,£§#ffi£3g, yoh>^ >~/$Rt^M* ifUfofem* NK-2§§#7> 

10 ^^fnx k h i v&gkmfemm* mmmm&BmmmmmtsiZ&mtf e> 

mm, mm^^-m iz^±\zn^r^z\ii^r^^o *rt\t><Do%, mm 
20 moofifi%T&&o &^-*ftu k ^s^ici; 

oTfel^S^ MA^®^^J<i:bT, l&A (#:«5 0 kg) lC*f iiS 
n^j«hLTS#t5«^, ^mfctttlsTik^m ( I ) SEfcte (la)* 
1 B3fc0M5A^Ufil 0 0 Omg.fftK^l 0/i^l6 0 Om 
g , $ t> L < 10ftV^ 3 0 0mg,i U fc>tt£?£ L < fcfcffi 1 

25 5&^b 1 5 0mgTJ5O, 1 B^fcO 1 I3*fctt2^e> 3 $k m lZ t> T 

*%w<Dit&w (i) *. fiii^ji:m^-a-fe-&Tffl uti^©i 
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*ftwmm<Dmm\zm^$nT*&^mm^m\zn®isnzmfc£ v 
ens. sfc, &mizfoCT. m^cD^mm, ttwtitm* m&m, tm^h 
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10 MJ^A, 7^u^7^yyn ¥*>m, Vis?-y, M.4k^>*f 

;i/P — b Ha^yxf jPt;i/0-X, b H a + y^D b;i/-fe;i/0-x 

UryA, ^U-feU>, D -^>x 6n&« 
HW3iJ<hLTte, 0<J*_k£, U >g£i&, M£B£1&. £*g£i£> t7JL>mM%£<D 

25 D-;i/^^tf e>n^ 0 
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■h-nmrx^ bjuz* pimmmt lit h7^f;i/y7>$i^tn'j 

7 >vx ^ — 2 0 0 (200MHz)T$I^L, £ <5 {1 £ppmT^ L fco ^^^^ 

35tt£^M(Si&) #*J2 0*0*^*9 3 OtOlS&tt. 

LC-MS (t#^D7b^77^--SiMX^^h^) «^T<^^^ 

$!l7£l$3§ : ZMD(Micromasst±) 
10 TJ^A : CAPCELL PAK UG-120 ODS (}S£^) 

: AM ; 0.05Sh 'J7^nffiRtt*. BM ; 0.05Xh U 7JI/tOgf^ 

^^^X> : 0. 00# (AM / BM = 90 / 10) , 2.00# (AM 

/ BM = 5 / 95) , 2.75# (AM / Btt = 5 / 95) , 2. 76^ (AM / B 
15 m = 90 / 10) , 3.45# (AM / BM = 90 / 10) 

ilAi : 2 ml, flfcjg : 0. 5 ml / &m*£ : UV 220nm 
£7c, HPLCtt^TW^f^fdJ: Oi^Ufc. 
: SM^mLC-10Avp~>X-x-A 
: CAPCELLPAKCC1 8UG1 20, S-3/im, 2.0 x 50 mm 
20 : AM (0.1 X h 'J 7 )]sJrnmWt^#7k) , BM (0.1 % hU7;Ptu 

mWt$my± h- h U;i/) 

^ vX> MJ--f : 0.00# (AM/BM = 90/10) , 4. 00# (AM/BM 
= 5/95) , 5.50# (AM/BM = 5/95) , 5.51# (AM/BM = 90/10) , 8.0 
0# (AM/BM = 90/10) 
25 : 0. 5 ml/# 

mmm. &%m*<D&&mz$t<DM<*&&'t. s : is>#vv k 

d : ^7*l/7.K t : h 'J 7*1/7 K q : 9T)V s ry K br : fi/SVi, J : 
>^^^> dd : ^7*;^7*l/7 Km: 7^7"^7 K Hz : >\ 
CDCl 3 : □ pstUl'A, DMS0-d 6 : * is H» Me : 
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4, 6-v*^;i/-l-(l, 2, 3,4-t- h 7 k FP-I-t7^)-lH-HDD [2,3-b] 
t! U >*>-3-;*j;i/#x h «J ;p 

^Jl/^^X^yy^hUJ^U^Al (10. 5g, 72 mmoDil, 2, 3, 4 
-fh7t HD-l-t7fJV75> (11. 7g, 79.2 nnoDt* (30ml) £iO 

T*>f ;H*<to(16.3g)£»£. JSSJCt- h7t F D 7 ^ >(75ml) tl^; 
-;K75ml)£iD*.» ^^i:T^>o *U^A X ~> F (1 1. lg, 

125 mmol)S5»^WTJPA, ^*ST, iBMIJfti. J^{b> 
3cLfc&, Bmx^^tfTKfcSHEt-*. #«»ai»SrflaiPft«[7K»a! 

©^tK(15. 2g)£^g££ IT#5. 3Sii»CX^/-;K250il), 7t?;l/7 
th>(6.9ml, 67 mmol), 12 Ni£^(3 ml)^Ja^^^, UM^^J £3P#f!S! 

V^^yyATSi^t, E^T^^P&ScT SJaEtcBP»X^;K30 
mDSrJDA, Sr 1 0#|Sj * T <£> . #r ttj% £#3lLl □ - h£JB^T»«tL» 

^S©BKx^;P7fiJfe^b. ^IBib^#»(iKa5.3g, JR*S24X)£*§S. 
'H-NMR (DMS0-d 6 ) 5 : 1.88-1.99 (2H, m) , 2.17-2.28 (2H, m) , 2.56 
(3H, s), 2.65 (3H, s), 2.75-3.02 (2H, m) , 6.17 (1H, t, J = 6.8 Hz), 
6.54 (1H, d, J = 7.4 Hz), 7.01-7.09 (2H, m) , 7.17-7.23 (2H, m) , 8. 
04 (1H, m) 

###<J 2 



WO 2004/007495 ^BrT/JP2003/008791 

33 

l-(2,3-v?t KP-lH-f >x>-2--f ;i/)-4, G-v^^^-lH-tf P O [2, 3-b] 
JR»5.6g, 1R^27* 

'H-NMR (DMS0-d 6 ) <5 : 2.54 (3H, s) , 2.62 (3H, s), 2.29-3.36 (2H, 
5 in), 3.44-3. 52 (2H, m) , 5.64-5.69 (1H, m) , 4.02 (1H, s) , 7.21-7.32 
(4H, m), 8.29 (1H, m) 

l-(4, 5-;x* h*->-2, Z-is t F P-1H— ( >y £ >-l— f ;W-4, 6-*?* 3^)1-1 
H-tf P P [2, 3-b] tf U >?>-3-^;P^r. h U ;i/ 
10 *IX»1.4g, JK3522* 

'H-NMR (CDC 1 3 ) <5 : 2. 05-2.22 (1H, m) , 2.63 (3H, s), 2.71-2.88 (4 
H, m), 2.95-3.20 (2H, m) , 3.89 (3H, s), 3.93 (3H, s), 6.43-6.50 
(1H, m), 6. 75-6. 85 (2H, m) , 6.91 (1H, s), 7.32 (1H, s) 
###14 

15 l-(5,6-v* h*->-l,2,3,4-r h^h F P -l-^ 7 ? V - )l) -4, 6->? ;* 

;p-iH-tf p p [2, 3-b] tf u i?y-z-ti )\>t£~ h u ;i/ 

iK*2.2g, IK^ 395K 

'H-NMR (CDC1 3 ) 6 : 1.70-1.91 (2H, m) , 2.14-2.20 (2H, m) , 2.63 (3 
H, s), 2.72-2.86 (4H, m) , 2.93-3.01 (1H, m) , 3.86 (3H, s), 3.87 
20 (3H, s), 6.16 (1H, t, J = 5.4 Hz), 6.58 (1H, d, J = 9. 0 Hz), 6.75 (1 
H, d, J = 8.4 Hz), 6.91 (1H, s), 7.23 (1H, s) 

mmm 5 

l-(2,3->?t FP-1H-- T >5*>-l— r;H)-6-^^;i/-lH-tfP P [2, 3-b] tf 
U v>-3-#;i/#- F U )V 
25 i|X*4. lg, JR^205K 

■H-NMR (CDC1 3 )<5 : 2.10-2.21 (1H, m) , 2.70 (3H, s), 2.77-2.92 (1 
H, m), 3.05-3.17 (2H, m) , 6.58 (1H, t, J = 7. 2 Hz), 7.06-7.41 (6H, 
m), 7. 95 (1H, d, J=8. 0 Hz) 

mmm 6 
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l-(2, t K P -1H — f >?>-l-' T ;P)-4, 6-^X^;i/-lH-tfP P [2, 3-b] 

tf u v>-3-#;«x h u;u 

JR*6.7g, iR^29^ 

,'H-NMR (CDC1 3 ) <5 : 1. 33-1.43 (6H, m) , 2.08-2.25 (1H, m), 2.73-2.9 
5 3 (3H, m), 2.97-3.17 (4H, m) , 6.57 (1H, t, J = 6. 6 Hz), 6.97 (1H, 
s), 7.09 (1H, d, J = 7.4 Hz), 7.19-7.40 (4H, m) 
###J 7 

l-(2,3->>t: Hn-iH— r >^>-i—r;i/)-4, 6-^-T y y*p tr;i/-iH-tfn d 
[2, 3-b] If' J f/>-3-#;i/tf- h 
10 4X*9.6g, 1R$405K 

'H-NMR (CDC1 3 )(5 : 1 . 34-1. 42 (1 2H, m) , 2.14-2.28 (1H, m) , 2.75-2. 
89 (1H, m), 2.97-3.25 (3H, m) , 3.71-3.85 (1H, m) , 6.57 (1H, t, J = 
7.2 Hz), 7.03 (1H, s), 7.12 (1H, d, J = 7. 2 Hz), 7.19-7.40 (4H, m) 

rnmw 1 

15 (E)-3-[3-~>T/-4, 6-v^^;i/-l-(l, 2, 3, 4-^ h^k h'D-l-t7^1/^ 
)V) — 1 H— tf D D [2, 3-b] tf U V>>-1— f;|/]-N-(2, 2-i/^^;i/^ h 7 t h* u- 
2H-tT^ >-4—T ;i/)-2-y°P^>T $ K 

(1) 4,6-S^^;i/-2-*;i^;|/-l-(l,2,3,4-7=- h7t FD-l-t7^l/- 

;w)-iH-tf p p [2, 3-b] tf u ^>-3-#;i^x h u ;u 

20 TJl/P^SfH^T, t- b 7 k K P 7 7 >(20ml) \z2Vi U^^A y-fV 

ypejPT^ HcD^y^ >-THF-x^;p^>if >mm oomnsjo*., h 

7^7<X-7th>i^, -78t:iC^^lT^o K»*K4,6-5?^^;P-1 
-(1,2, 3, 4-5^ h7t H U-l-±7 9 1 ;i/)-lH-tf P P [2, 3-b] tf U z/>-3-fj 
;U^~hU;i/ (3.0g, lfliniD0l)Ofh7t HP77>(30ml)j§f $30^?i> 
25 ttTilTl, J*T**7£» -78t:T£ e>K30$HiBflt#-rs. fCDft, DMF (3. 
lml, 40mmol)^iDA, H^-fT-f X — h teT 1/ > Ma^Q&'MfliL 
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«ffiflS«&*!j(JK*2.7g, JRSP82X)*#*. 

'H-NMR (CDCI3) 6 : 1.88-2.48 (4H, m) , 2.60 (3H, s), 2.80 (3H, s), 
2.86-3.04 (1H, m), 3.12-3.26 (1H, m) , 6.33 (1H, d, J = 7.6 Hz), 6. 
5 80-7.26 (5H, m), 9.89 (1H, s) 

(2) (E)-3-C3-: /7/-4, 6->? * ^JI/-1- (1 , 2, 3, 4-7- h7tHo-l-t7 
? l/-;i/)-lH-lf P D [2, 3-b] tf U 5^ >-2 — f )V\-2-7u^>Wt IfJP 

4, 6-v>*^;U-2-*;l^;i/-l-(l, 2, 3,4-t- h7t F P-l-^" 7 * l>x;U) 
-lH-tfP P [2, 3-b] tf U ^>-3-*;Ps|?n h U ;U (2.65g, 8.0mmol)<hv 
10 X5 L ;W*^*/Bf»X9 L ;Kl.84g, 8.2 mmol)ODMF(30ml)»«[K, 7*C?S 
T, 7km<t-J- h >) V & (mm (328mg, 8. 2 mmoDSrJP^So fciS^tti* 

^y^AT^t, «^T^iiS^I^*-r§o gififcOTfex^-^i*- 
5g, 1K¥46!K) £f#£ 0 

'H-NMR (CDC 1 3 ) (5 : 1.26 (3H, t, J = 7.2Hz), 2.02-2.41 (4H, m) , 2.6 
0 (3H, s), 2.77 (3H, s), 2. 88-3. 09 (2H, m) , 4.15 (2H, dd, J = 7. 2 H 
z, 14.0 Hz), 6.54 (1H, d, J=7.8Hz), 6.81-7.06 (4H, m) , 7.13-7.27 
20 (3H, m) 

(3) (E)-3-[3-->X/-4,6-:xpt^;l/-l-(l,2, 3,4-7" h^t h*D-l-t7^ 

lx-;i/)-iH-t!P p [2, 3-b] tf U V>-%-' r M-i-^u^ym 

(E)-3-[3-->r y-4,6-v^^;U-l-(l, 2,3,4-t- h^k Hn-l-t7^ V 

x;iO-iH-tf p p [2, 3-b] tf u > ? >-2--f ;i/]-2-7'n / <>8 x^;Ki. 2g, 
25 3 mmoDCDx h 7 b h* P 7 5 >(6ml) - h ;PX > (6ml) m?& £ 50T; tWUT 
So ^^^tc2N b U «^A7k»?K(4ml, 8 mmol)£flD*, W£tV>)& 

50t:T20:frP B 1Jt#-r So ^CD^, KJS 8 (100ml) £in A, 12N ift 
V>TpH3~4K^44{fcL£:|£, iSl^-f h^k h'n77>(3: 

1, v/v)5ffi^tttt§ittsT5. w«iftai«bsiafl5ft**»»tT«c» 
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2*) £f#3 0 

5 'H-NMR (CDC1 3 ) 6 : 2.05-2.19 (3H, m) , 2.31-2.42 (1H, m) , 2.60 (3 
H, s), 2.77 (3H, s), 2.91-3.10 (2H, m) , 6.53 (1H, d, J=8.0 Hz), 
6. 79-7.06 (4H, m) , 7.14-7.37 (3H, m) 

(4) (E)-3-[3-y7 / -4, 6->?^ 2, 3,4-^ b 7 t FD-l-t7^ 

I/ — JlO-lH-fcfQ D [2,3-blfcf U >?>-2— T ;i/]-N-(2,2->?^^;i/^ h 

10 HP-2H-tf^>-4— r;i/)-2-yp^>r ^ H 

(E)-3-[3-y 7 / -4, 6-y ^ f Jhl-(1, 2,3, 4-f h ^ t H P -1-^" ~J $ V 
~;i/)-lH-tf P P [2, 3-b] tTU z?>-2— T ;i/]-2-7 p P^>®?<i:2 ) 2-^^^;i/ 
f h7tKo-2H-t:7>-K;i'75>*6*l«2<ID (4) <h|i«K:b 
T(E)-3-[3-vT/-4, 6-^^ ^;U-l-(l,2,3,4-7=- h 7 t K P -1 -± 7 $ V 
15 ~)V)-\K-\Z P P [2, 3-b] tTU >>>-2 — T ;P]-N-(2, Z-y^^^f h7tH 
P-2H-tf^>-4— T ;i/)-2-^P^>T^ F£-& debit. 
iR»21mg 

LC-MS (ESI-)##t : mm 9 0*, 483 (M+H) (&j#P#H»1 : 2.40#) 
^JSW 2 

20 l-(2,3->?t FP-lH-f >^>-2— T ;U)-4, 6-^^^;i/-2-[(E)-3-(4-^E;i/ 

7l>;i/-;i/)-3-^-^ v-i-^p^n;i^]-iH-trp p [2, 3-b] tf u v>-3-*;i/ 
(1) i-(2, 3-^ t f p-iH— r )V) -2-^)1 %-z?*=?)V-\ 

H-tf P P [2, 3-b] tf U ^>-3-7j;U^3l h u 
25 l-(2, 3->>h F P -lH--f >5 5 >-2— f ;i/)-4, 6-^*^;l/-lH-fc!n P [2, 3- 

b] tru ^>-3-*;u#- f u;i^£HJ6#i 1 (1) tngjauc bxi-(2, 3->> 
t F p-ih-< >T f >-2— r;i/)-2-*;p^;u-4, 6-^*^;i/-m-tf p p [2,3- 

b]tf'J >?>-3-7j;U#zi F 'J debt. 
JR»2.9g, M91* 
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'H-NMR (CDC1 3 )<5 : 2.55 (3H, s), 2.78 (3H, s), 3.30 (2H, dd, J=9. 
2 Hz, 14.6 Hz), 3.75 (2H, dd, J = 9.6 Hz, 15.0 Hz), 6.51 (1H, m) , 
6.97 (1H, s), 7.23-7.28 (4H, m) , 10.2 (1H, s) 

(2) (E)-3-[3-y7y]-l-(2,3-yk FP-1H--T >"r >-l— i )V) -4, 6-v * 

5 ^;p-iH-tr o □ [2,3-b] tru > ? >-2— r;i/]-2-7°n^>^ x^;u 

i-(2, 3-^ t K □ - ih — f >x>-2— r ;i/)-2-*;i/^;i/-4, 6-v* ^;i/-iH- 

tfDD [2,3-b] tr u v>-3-^;i/#- h u;i/^e>^ss^j 1 (2) ^iwuihcl 

T (E)-3-[3-y7;]-l-(2, 3-^k F P-lH--f >^ >-2— f ;U) -4, 6-v?^^ 

;i/-iH-tr d □ [2, 3-b] if u s?>-2--r ;w]-2-y p^>i? x^i^^l 

10 fco 

iR»1.9g, 1K^55X 

'H-NMR (CDC1 3 ) 6 : 1.25 (3H, t, J=7. 2 Hz), 2.53 (3H, s), 2.74 (3 
H, s), 3.45 (2H, dd, J=9. 4 Hz, 15.6 Hz), 3.80 (2H, dd, J = 8. 0 Hz, 
16.2 Hz), 4.18 (2H, dd, J=7. 4 Hz, 14.4 Hz), 5.93 (1H, m) , 6.88 (1 
15 H, s), 7.02 (1H, d, J = l 6. 4 Hz), 7.26-7.27 (4H, m) , 7.61 (1H, d, J 
= 16.2 Hz) 

(3) (E)-3-[3-y7;-l-(2,3-^k KP-1H--T >t ; >-2— f 6->>* 
f J|/-lH-tfDD [2, 3-b] tf U v>-2— T )V~\-2--?n^>m 

(E)-3-[3—>7/-l-(2, 3-v?k F P-1H--T >"f >-l— f )\>) -4, 

20 ;u-iH-fc!P d [2,3-b] tru y>-2--f^]-2-yD^>t x ^ ;u £ H J£ 

Ml (3) <h|WHH^LX(E)-3-[3-vTy]-l-(2,3-> ? ti F P-1H-- T >^>- 

2--r;io-4, e-v^^jw-iH-trp p [2,3-b] tru v>-2— r ;i/]-2-:/p^> 

»R4l.4g, JR^99!K 

25 'H-NMR (CDC 1 3 ) 6 : 2.54 (3H, s) , 2.75 (3H, s) , 3.49 (2H, dd, J = 7. 
6 Hz, 16.0 Hz), 3.74 (2H, dd, J = 8.0 Hz, 16.0 Hz), 5.99 (1H, m) , 
6.89 (1H, s), 7.00 (1H, d, J = 16.2Hz), 7.26-7.27 (4H, m) , 7.67 (1 
H, d, J = 15.6 Hz) 

(4) l-(2,3-> ? fc FP-1H-- f >t j >-2— T ;l/)-4, 6-^^^;i/-2-[(E)-3-(4- 
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^;i/*;u-;i/)-3-^* V-l-^ P^-;W]-lH-b p p [2, 3-b] tf 'J v>-3- 
h y )V 

(E)-3-[3-vT y-l-(2, 3-^b H P-1H-- f >:r>-2--f 
;P-lH-b on [2,3-b] fcf U S>>-2— f ;i/]-2-7°P^>^ (SO^mol) ©rh 

5 ^ t h n ? ? ymmtiwu \ )\zi$\ss dmf (2m ik^i* u p y k(5. 

2wl, 60Mmol) ^r/lIM JP A , ^2&T> lB#^«i«h'5U, i§fi£A£t#3 0 h'J 
If >(120Aimol), ^&;i/^U >(75Mmol)(D>^ p d^^ >^^(8 

OO/zDtCfcfU }«A£;{jn;^ ^MTl^^it^-rSo ^-<7)^ PS-^T V is 
T^-h (84 mg, l.49mmol/g)£iP^, ^MT2i$P^#^5„ M 
10 P-#;i/#*-h (134 mg, 2. 69mmol/g) ^iPx.* MT2Pf F^ft^T 3 „ 

□ n^^>-^^y-;K4 : 1, v/v)®M (1 ml) T20^^ U 
£ B ^HYb-&%(i4mg)$#^, 0 

'H-NMR (CDC1 3 ) 6 : 2.51 (3H, s) , 2.73 (3H, s), 3.35 (2H, dd, J=9. 
15 0 Hz, 15.3 Hz), 3.68-3.74 (8H, m) , 3.90 (2H, dd, J = 9.6 Hz, 15.3 H 
z), 5.84 (1H, m), 6.87 (1H, s), 7.23-7.27 (4H, m) , 7.53 (1H, d, J 
= 15. 6 Hz), 7. 75 (1H, d, J = 15. 3 Hz). 

LC-MS (ESI-)##f : mm 9 7*. 427 (M+H) (^Jt&tl^ : 2.26#) 

mmm s 

20 (E)-3-[3->7 y-4, 6-^^ fJhl-(l, 2, 3,4-f h 7 b H U-l-j- y & V~ 

;l/)-lH-tf D D [2, 3-b] tf U v?>-2--<;i/]-N-^^;H-N-f h 5> b K P -2H- 

b ^ >-4-<JH-7 p O^>7 5 H 

(E)-3-[3-y 7 7 -4, 6-y ^ ^JP-l-d, 2, 3, 4-f N 5? b h'n-1-7-7^1/ 

— ;U)-lH-tf □ a [2, 3-b] tf U > ? >-2— f ;U]-2--7°P^>m<hN-^^;i/T" h 
25 ^b H D-2H-tf ^ >-4— ( )IY *>frt>mMM 2 <D (4) <h 1C b T (E) 

-3-[3-y7;-4, 6->?^^;U-l-(l, 2,3,4-f h7tFD-l-t7^ l/~;]/) 

-lH-tf P □ [2, 3-b] tri) >>>-2— T ;|/]-N-*^;H-N-^- h ^ b K P-2H-b 

7>-4--fih2-^D^>7$ F^^fifeLfc. 

iR*16mg 
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LC-MS (ESI-)##f : WlM 9 1 %. 469(M+H) (&mmffl : 2. 37#) 

(E)-3-[3-'>Ty-4, 6-$>*^;P-l-(l,2, 3, 4-t" h 5 k F U-\-j~7 ? V ~ 
)V) -1H- tf D D [2, 3-b] tf U ^>-2— T ;|/]-N-(3-tr U y-^)-2-^D^> 
5 7 5 H 

(E)-3-[3—>7/-4, t-i? 2, 3,4-t" h 7 t HD-l-t7^ 1/ 

n;w)-iH-tro d [2, 3-b] tf u v>-2— r ji/]-2-yD^>^t 3-7 ^ / tr 

U > ? >^e>^5£^J 2 <D (4) <hl^(;:LT(E)-3-[3->7/-4, 6->^^;^ 
-l-(l, 2,3, 4-t^ h ^ t H □ -1-^-7 ^ m;P)-lH-tf D □ [2, 3-b] tf' J >> > 
10 -2— f ;i/]-N-(3-tf U ^-JP)-2-^D^>75 F^J&Lfco 
JRSl9mg 

LC-MS (ESI-)##T : i&S 9 OS, 448 (M+H) <#i#l$M : 1. 92#0 
ilM 5 

(E)-3-[3->7;-4, 6-v^^;U-l-(l, 2, 3, 4-5=- h 7 t F D-i-t7^ I/" 
15 ;i/)-lH-tf D P [2, 3-b] tf U 5>>-2— T ;i/]-N-(4-tf U 5/-;i/)-2-^D^> 

(E)-3-[3-'>7;-4, §-z? *^)V-\-(\, 2, 3,4-5=- h 7 t h'D-l-t7^ 1/ 
^;i/)-lH-t!D D [2, 3-b] tf U f ;i/]-2-:/P^>^£ 4-7 5/ ^ 

V iS>fr*>nffiM2<D (4) <hlM^{cLT(E)-3-[3-^Ty-4,6->^^5 1 ^ 
20 2, 3, 4-5=- h^h HD-l-t7^ — ;1,)-1H- tf P P [2, 3-b] tf U > 

-2— T ;U]-N-(4-tf U yZJP)-2-7°D^>75 K 
iRftllmg 

LC-MS (ESI-)##r : 8 8*, 448 (M+H) (ftj^l^lW : 1. 91») 
6 

25 4, Jh2-[(E)-3-(4-tJ^ »J ~;U) -3-^-4=- V -1 -7 P ^ ~;U] -1 - 

(1, 2, 3, 4-5" b 7 t: K P -1-^-7^ l/~;|/)-lH-tf P P [2, 3-b] tf U 

(E)-3-[3-y7y-4, G-i? * - (1 , 2 , 3, 4-5" h7t h*D-l-7-7^k 

^i;i/)-lH-tf P P [2, 3-b] tf U >-2— r ;U]-2-^P^>^<h ; E;U^ U >^ 
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*>nmm2<D (4) tmm.\z^-cA,%-^ ;*^;u-2-[(E)-3-(4-^;k*y - 

;u)-3-:t* v-i-^p^-JH-i-O, 2,3,4-x h 7 b 1/ ~ 

;i/)-lH-kfDD [2,3-b] tf u ^>-3-^j;u^- h u;w^^^Lfe» 
iK*17mg 

5 LC-MS (ESI-)#*r : *fi&9 5%, 44KM+H) («J#NfW : 2. 31^) 
HJfiffil 7 

4, 6-v?*^;H-2-[(E)-3-*-* V-3-(4-5 : -^ ; E;i/^ U -JP)-1-^U^- 
2, 3,4-t" h^k FD-l-t7^ krjlO-lH-tfP P [2,3-b] tf U 

^>-3-#;i/#~ h u ^ 

10 (E)-3-[3-i>Ty-4 > 6-> J ^^^-l-(l ( 2,3,4-^ t Fo-l-t7^ 1/ 
-;i/)-lH-trn P [2,3-b] tTU 5?>-2-'f;|/]-2-yD^>»tft : E;^'J 
>^e>^m^J2cD (4) <hl^^{CbT4, 6-^^?-;i/-i-2-[(E)-3-^-^y-3 
-(4-^;t^E;|/*y ^-l-yn^zM-l-OJ, 3,4-t- h^hFn-l-t 
7? Wn;i/)-lH-tf □ D [2,3-b] fcf U v>-3-#JP#- h U ;P L &. 

15 JK*20mg 

LC-MS (ESI-)#*r : 9 3 X, 457(M+H) (&1&mm : 2. 45#) 

2-[(E)-3-(2,6-v*^-4-^;>* 'J-Jl/)-3-^+y-l-yD^-jl/]-4,6 
2, 3,4-t- h7tF D-l-^-y ^ |/n;U)-lH-lf □ O [2, 3- 
20 b] tf U ^>-3-*;P^- h U )V 

(E) -3- [3-y 7 7 -4, 6-y ^ ? Jhl - (1 , 2, 3, 4-f h =7 t: H D -1-^- V $ V 

— ;i/)-iH-tro d [2,3-b] tru >>>-2— r ;i/]-2-7 p p^>^<h2,6-^^^;i/ 

: EWJ>*^*Mi«2© (4) LT2-[(E)-3-(2, 6-:/*^;U-4 

U -;i/)-3-^-^ V-l-^P^z:;i/]-4, 6-v>;* 2, 3,4-t- 

25 h7tF n-l-±7& l^n;U)-lH-trP P [2, 3-b] tf >J >-3-^7;i/#- h 

i(X*19mg 

LC-MS (ESI-)##r : Mf£ 9 469 (M+H) («*#P$ ffl : 2. 47#) 
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(E)-3-[3->7;-l-(2, 3-yt F □ - 1 H--f >^>-2-H Jl)-4, b-V )V- 
lH-fcf P P [2, 3-b] tf U i?>-2 — T ;P]-N-*^;U-N-t- h ^ b F P-2H-tf i7 

>-4--r ;i/-2-y o^>r ^ F 

(E)-3-[3-y7;-l-(2,3-yk F P-1H— T >7 >-!-< ( )V) -4, 6- v * 9- 
5 JU-lH-tfP P [2, 3-b] tf U y>-2--f JV]-2-7 s P^>tiN-/fJl/f h 5 

k k p-2H-tf ^ >-4— r ^ >& zmnm 2 © (4) tmmizVTW-z 

-[3-y7;-l-(2,3-yt F □ - 1 H — f >x >-2— T ;W) -4, ;* ^;U-1H- tf 
n P [2, 3-b] tf U >?>-2-l';i/]-N-^^;i/-N-^ h ^ t F P - 2H-tf >-4- 
i'Jh2-7 , D^>7$ F£-&/£bfco 
10 iR»16mg 

LC-MS (ESI-)##T : ffl.m 9 4 455 (M+H) ({&f#B# ffi : 2. 33#) 
^Jfifcl 1 0 

(E)-3-[3-y7M-(2, 3-v 5 1 F P - 1 H — f >^>-2-< ;P)-4, 6-^*3^1/- 
lH-tfPP [2, 3-b] tf U y>-2-^JH-N-(3-tf'J yJl/)-2-yn^>7 5 F 

15 (E)-3-[3-y7y-l-(2,3-^t F P-1H — f >^>-2--f -4, 6-y p< 
;V-lH-tfPP [2, 3-b] tf U ^>-2--f;H-2-^D^>ii3-75 / tf 'J 5? 
>^^>^Jg^J2<D (4) <h|WHHf3bT(E)-3-[3->'7y-l^(2,3-^t: H P- 
1H--T >x>-2-^;iO-4, 6-v^^;P-iH-tf P P [2, 3-b] tf U y>-2— f ;i/] 
-N-(3-tf U ^)-2-7"n^>75 H*^L/fc. 

20 iR*18mg 

LC-MS (ESI-)##t : 9 434(M+H) (&mmffl : 1 . 92^) 

mmm 1 1 

(E)-3-[3-y7 7-l-(2, 3-yt Fp-1H-< >^>-2— T ;W)-4, l-z?*?-)V- 
lH-tf P P [2, 3-b] fc? U v 5 >-2-rf;i/]-N-(4-t: U y-JH-2-^D^>7 5 
25 F 

(E)-3-[3-y7;-l-(2, 3-yt F P-1H— T >5*>-2->f JlO-4. 6-^*^ 
;U-lH-tf P P [2, 3-b] tf U y>-2-f;H-2-yn^>tt4-7 ^ / tf U v 
>^ e»*J£^J 2 CD (4) i|WI^(CbT(E)-3-C3-yy /-l-(2,3-y t: F P- 

ih — r >5 s >-2— r ;i/)-4, 6-v^;i/-iH-tf p p [2, 3-b] tf u y>-2—r;u] 
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-N-(4-tTU z?)V)-2--7u^>7 ^ H^-&^bfc« 

LC-MS (ESI-)##r : m& 9 1%, 434(M+H) (&J#P#F£ : 1. 90#) 

mmm 1 2 

5 l-(2,3-5?b HP-1H— T >5 ? >-2--f;i/)-4,6-> ? p<^;i/-2-[(E)-3-^-^y- 

p^-;p]-iH-tf p d [2,3-b] bu 5?>-3- 

(E)-3-[3-y7/-l-(2, 3-5? b F P -lH--f > x >-2— T ;|/) -4, 6-5? * 3^ 
;U-lH-tfPP [2,3-b] IfU ^>-2--f;i/]-2-^o^>ti:5 1 t : EJ^ , J > 
10 ^f.il^l20 (4) tftmiZ LTl-(2, 3-5?b F P-1H— f >y : >-2--( 

;i/)-4, 6-s?^5 1 ;i/-2-[(E)-3-^+y-3-(4-5 : -^ : E;i/* u -^)-i-yn^ 

-JH-lH-bP P [2, 3-b] bU 5? >-3-2Ul/#- F U ;i/£-&J&Lfco 
JRHl7mg 

LC-MS (ESI-)#*r : frfift 9 3*» 443 (M+H) J# P# frl : 2 . 42#) 

15 mrnm 1 3 

l-(2, 3-yh F P-1H— T >x>2--f ;i/)-2-[(E)-3-(2, 6-5? * ^)l-\-^z )V 
4s'J ^;W)-3-^-^rV-l-7 p P^^;i/]-4, 6-5? ^ ?-)V-\YL- b P P [2, 3-b] b 

(E)-3-[3-'>T /-l-(2, 3-5? b F P-1H — f >^ >-2— f ;W -4, 6-5?^^ 
20 ;i/-lH-tfP P [2,3-b] bU 5?>-2— r;W]-2-^P ^>&<h 2,6-5?* 

>fr*>mffiM2<D (4) i|^fl:l/Tl-(2,3-^tHD-lH-f>T 
>2—f;i/)-2-[(E)-3-(2, 6-5?^^;U-4-^E;i/* U -JP)-3-t*V-l-7*D 
^-;U]-4, JhlH-lfDD [2,3-b] b U 5? >-3-# >M/#~ h U ;i/ & 

'a fi)c Ls ft. e 

25 iR*20mg 

LC-MS (ESI-)##r : MS 9 7 %. 455 (M+H) (&&mffl : 2.44#) 
HMJ 1 4 

(E)-3-[3-y7/-l-(4, 5-v 5 * F*5>-2, 3-5?b F P-lH-< >^ >-l— T 
;l/)-4, 6-5?^^;i/-lH-bP P [2,3-b] b U 5?>-2— r;i/]-N- (2,2-5? 
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T- h 5> fc: F o-2H-fc?7 >-4-' f ;i/)-2-7 p P^>7'^ F 

(1) l-(4,5-5>* h^v-2,3-> ? fc: F P -lH--f >^ >-i--r ;u) -2-*;l> 5 ;w 
-4, 6-5>*^;P-lH-fcT D P [2, 3-b] tf U 5>>-3-;&;P# — h U ;U 

i-(4,5-> ? ^ f*~>-2, 3-^t fp-ih— r >^>-i— r ;i/)-4, 6-^^^;!/ 
5 -iH-tfpp [2, 3-b] tf u i?>-z--}3 h >j;w^6sfi«« i (i) tmm 

[:LTl-(4,5-y/ F + ->-U-yt F P -1H-- < >x f ;U) -2-*;U 5 

;i/-4, 6-^^^;p-iH-fcrn □ [2, 3-b] tf u >-3-#;p# - h u 

iRfil.Og, JR3P92X 

10 'H-NMR (CDC1 3 ) 6 : 2.56 (4H, m) , 2.69-2.84 (4H, m) , 3. 00-3.17 (1 
H, m), 3.46-3. 57 (1H, m) , 3.82 (3H, s), 3.93 (3H, s) , 6.46 (1H, 
d, J = 8.0 Hz), 6.67 (1H, d, J = 8. 2 Hz), 6.96 (1H, s), 7.13 (1H, t, 
J = 8. 2 Hz), 9. 93 (1H, br) 

(2) (E)-3-[3-y7/-l-(4,5-y^ h*5>-2, 3-yb F D-1H— f > s f>-\- 
15 <;W)-4,6-> f ^^;P-lH-^P P [2, 3-b] tf U y>-2-^Jl/]-2-yo^>i 

h*->-2, 3-vfc F P-1H--T >^>-l-^( JV)-2-^)VS. JV- 
4,6-^^^;P-lH-tf P P [2, 3-b] tf U )Vtf-=. h v )Vfr*>^mm 

1 (2) i:|WI^^LT(E)-3-[3-5>7'y-l-(4, 5->?^ h^rv-2,3-vh FP 

20 -ih — r >^>-i^r ;u)-4, 6-v^^;p-iH-tf p p [2, 3-b] tf u > ? >-2— r 
;u]-2-7°p^>i? x^Ji/^-g-^bfeo 

i|Xfi;780mg, J|«69fc 

NMR (CDCI3, ) a : 1.26 (3H, t, J = 7.0Hz), 2.20-2.40 (1H, m) , 2.59 
(3H, s), 2.78-2.96 (4H, m) , 3.01-3.18 (1H, n) , 3.34-3.49 (1H, m) , 
25 3.85 (3H, s), 3.95 (3H, s), 4.16 (2H, dd, J = 7. 0 Hz, 14.2Hz), 6.5 
4 (1H, d, J = 9.2 Hz), 6.72-6.96 (4H, m) , 7.18-7.26 (1H, m) 

(3) (E)-3-[3-y7M-(4,5-y^ F*->-2,3-i?h F P-1H-- f >x>-l- 

-r ;u)-4, 6-^^^;u-iH-tf p p [2, 3-b] tf u v>-%-4 worn 

(E)-3-[3-y7/-l-(4,5-y/ h 3r5/-2, 3-5> k FP-1H--T >^>-l— T 
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*^)V-\K-\d P D [2,3-b] tf U y >-2--f Jl/]-2-^D^>t 
ifJl/^^IMl (3) (h I^HHlc: bT (E)-3-[3-> / 7" 7 -l-(4, N 

=^5>-2,3->?fc h □ - ih — f >^>-i— r ;p)-4, 6->^^;u-iH-tf p p [2,3- 
b] tr u v>-2-f ;i/]-2-yp^>i?^^^Lfeo 

5 iR»600mg, JIX2P92X 

'H-NMR (CDC1 3 )<5 : 2.20-2.35 (IH, m) , 2.61 (3H, s), 2.76 (3H, s), 

2.85-2. 96 (1H, m) , 3.06-3.17 (1H, m) , 3.35-3.43 (1H, m) , 3.86 (3 
H, s), 3.93 (3H, s), 6.56 (1H, d, J = 8.4 Hz), 6.74-6.87 (2H, m) , 
6.93-7.00 (2H, m) , 7.26-7.31 (1H, m) 
10 (4) (E)-3-[3-y7;-l-(4 ( 5-y^h + y-2,3-yhFn-lH-^>f>-l- 
6-v^^;i/-lH-tTP O [2, 3-b] tf »J 5>>-2--f ;H-N-(2, 2-v?^^ 
b 7 t: K P-2H-fcf ^ >-4--f ;|/)-2-y P^>T^ H 
(E)-3-[3-y7M-(4,.5-y^ h^->-2,3-> ? k H P -1H — I* >^>-l— T 
;i/)-4, 6-i^^^;U-lH-tf P P [2, 3-b] t! U ^>-2--fJH-2-^D^>it 
15 2,2-^^^^x h ^ fc h* P-2H-tf^>-4— f )1<T 5. >frt>%Mm 2 <£> (4) 
tmmiZ LT(E)-3-[3-S>y /-l-(4, 5-:/* h^v--2,3-f/k H P-1H— T 

>-r r >-i-f ;w)-4, 6->>*^;i/-iH-t:D p [2, 3-b] tf u v>-2--r ;i/]-N- 

(2, l--J*J-)V ; r V 7 b K P-2H-tf ^ >-4— T Jl/)-2-yD^>75 F 
20 JR*23mg 

LC-MS (ESI-)##r : ffl,Jg. 9 5 529 (M+H) («ifP#P^ : 2. 26#) 
1 5 

(E)-3-[3->7;-l-(4, 5-v* h^r v-2,3-^ t H P -1H — f >x>-l-- f 
;U)-4, 6-:/* ^;i/-lH-tTP P [2, 3-b] tf U >-2— f ;U] -N-p< ^ JU-N-^ h 
25 7k H P-2H-tf >-4--f ih2-^P^>75 H 

(E)-3-[3->7M-(4,5->7 h + y-2,3-yt K P -1H-- < >T f >-l— f 
;W)-4, 6-^*^;i/-lH-fcf P P [2, 3-b] tf U V >-2--f ;!,] -2-7 P ^ >m £N 

-^?^f h 5 1 k p-2H-tr ^ >-4— r ^ >^ zmmm 2 <d (4) <tiwj 

|ClT(E)-3-[3-y7;-l-(4,5-y^ h^>-2,3-^k H P-1H--Y >^ 
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>-i--f ;w)-4, 6-v^^;i/-iH-tf p d [2,3-b] tr u > ? >-2— r;u]-N-^^;p 

-N-X h^t H D-2H-tf^ >-4— r ;i/-2-^o^>y ^ K^-^figU/to 
ilXS23mg 

LC-MS (ESI-)#*f : *fi&9 7X, 515 (M+H) (^^B#F^ : 2. 24#) 
5 ^Jgftl 1 6 

(E)-3-[3-v7M-(4,5-y7 h*~>-2,3-vt KD-lH-f >x>-l-' T 
;|/)-4, S-v^^-lH-tf PP [2,3-b] tf U ^>-2— T ;U]-N-(3-tf u v - 
;U)-2-yp^>7 5 H 

(E)-3-[3-y7;-l-U, v-2, 3-^b K P-lH—f >y s >-l-' f 

10 ;U)-4, 6-^^^-;P-lH-t? P P [2,3-b] tf U 5? >-2—f ;U] -2-7°0 ^ >Wt t. 3 
-T 5 J tf U >*^^JS<W 2 <D (4) i:|pHH^bT(E)-3-[3-->Ty-l- 
(4,5-:x* h^r^>-2,3-^h KP-lH-f >^>-l-r ;U)-4, ^;|/-1H- 
tf PP [2,3-b] tf U >>>-2-' f;P]-N-(3-fcf U y-^)-2-7'D^>75 K £r 

15 iR*21mg 

LC-MS (ESI-)##T : 9 3*k 494(M+H) (ft J# P# frl : 1 . 85#) 

nmm 1 7 

(E)-3-[3-y7M-(4,5-y^ h + v^-2,3->?t FP-1H—T >ir >-l— f 
;i/)-4, ^;i/-lH-tf P P [2,3-b] tf U 5? >-2— T ;P] -N- (4- tf U v — 

20 ;U)-2-7°P^>T^ H 

(E)-3-[3-y7;-l-(4,5-^^ h * ->-2, 3->> fc FP-1H— ( >5 s >-l—i 
;l/)-4,6-^^^;P-lH-tf PP [2,3-b] tf 'J y>-2-^;H-2-^n^>|? ( !:4 
-7 5 y XV zS>fr*>mMW2 <D (4) £ |w|atCUT(E)-3-[3-'>Ty-l- 
(4,5->?^ h + v-2,3-> 5 t KP-1H-- f >^>-l— f;i/)-4,6-v^^;U-lH- 

25 tf P P [2,3-b] tf U 3>>-2-> f;U]-N-(4-tf U y^Jl')-2-7 1 D^>75 H Sr 

jRft20mg 

LC-MS (ESI-)##r : ifcfc^ 9 OS, 494(M+H) (&&m M : 1 . 84#) 
HJfifll 1 8 
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l-(4, h*>--2, H P-lH—f >y £ >-l--i ;U)-4, -I 

-[(E)-3-(4-^;i/^ »j -;u)-3-^-4 i y-i-7 p p^-;i/]-iH-tf o p [2,3-b] 
tf u v?>-3-# h 

(E)-3-[3-y7;-l-(4, 5->?* 3->>fc F P-1H-- f >t j >-1-< 

5 )V)-4, 6-^^^;i/-lH-tf-P P [2, 3-b] tf U v>-2— f ;H-2-yp^>^i: 
U >^e>HJSM 2 © (4) £|WJf|U;:LTl-(4, 5->>* 3-v 

t H p -ih-< >x >-i--r ;u)-4, 6-^^ ^;1/-2-[(e)-3-(4-^;|/tJn ij 
-3-^- + y-i--7°p^^;H-iH-tf p p [2,3-b] fcf'J v?>-3-^;i/^n h 

10 JR»21mg 

LC-MS (ESI-)#*t : 9 9%, 487 (M+H) (ft #15118 : 2. 1 8#) 
HJfiM 1 9 

l-(4, h^>-2, 3-^h H P-1H-- T >7 s >-\-' T ;U)-4, 6-^^^;i/-2 

-[(E)-3-^-^v-3-(4-^^- ; e;i/* U D^-;u]-iH-tf p p [2,3 

15 -b] tf u v>-3-*;w^- h u 

(E)-3-[3-S>T y-l-(4, h + v-2,3-yt K P -1H — f >^>-l— T 

;p)-4,6-> ? ^5 1 ;u-iH-tf p p [2,3-b] tr u v >-2— r ;u]-2-yp^>mt 

U >^ e>*Jg^J 2 <D (4) i^il:LTl-(4,5-y^ 
3-^t KD-lH-f >^>-l--T ;i/)-4,6-> ? ^^;l/-2-[(E)-3-^^y-3-(4- 

20 ^^^P* U n;i/)-i-^p^-;i/]-iH-kr p p [2, 3-b] tf u > ? >-3-^;i/^ 

JRS20mg 

LC-MS (BSI-)»*f : 9 5 X, 503(M+H) (&mm ffl : 2. 33#) 
^J60!l 2 0 

25 l-(4,5-> ? ^ h3r->-2, 3->>fc HP-1H-T > - t ? >-1 — f Jl/) -2- [ (E) -3- (2, 6- 

> ? ^5 l ;w-4- ; e;u^ u -;i/)-3-^-^y-i-y°p^-;i/]-4, ^;1/-ih- 
kfp p [2,3-b] tf U v>-3-;*7;^- h y ;p 

(E)-3-[3-y7;-l-(4, 5-:/* h*$/-2.3-S>fc H P-1H— T >5 =J >-1— T 
;i/)-4, 6->>.*^;i/-lH-t:P P [2, 3-b] U y>-2-<JH-2-/n^>ii: 
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h^r2/-2,3-5?k FD-1H-T >^>-l—T ;W) -2- [(E) -3- (2, 6-^* 

^jv-fc u x;w-3-*-*v-i-:?n^x;H-4, e-^^-iH-fcTD d [2,3- 
b] tf u > J >-3-^;i/^- h u ;i/££-j&bfc 0 

5 iR*19mg 

LC-MS (ESI-)##T : MiS 9 6 X, 515 (M+H) (&Wmm : 2. 35#) 
8 

5, 2, 3, 4-fh7tFDt7^1/>-l-f 

;i/T ^ > 

10 5, 6 - 5? J* V * */ - 1 , 2, 3, 4-fh7tHDt7^1/>-l- 
(5. lg,25mmol):fc<fctft h'D + WS >*m® (3. 5g) £X^ 

y-;woomifc:»#U£»T--i!feit#U£. w&x^n&fln 

20 'H-NMR (CDCl 3 ) 6 : l . 60-1 . 78 (2H, m) , 1.87-1. 98 (2H, m) , 2.66-2.84 
(2H, m), 3.79 (3H. s) , 3.85 (3H, s) , 3.94 (1H, t, J=6.0Hz), 6.8 
(lH, d, 1 = 9. OHz), 7.13 (1H, d, J=9. OHz) 

mmm 2 1 

(E)-3-[3-y7M-(5,6-y^ h * ->-l , 2, 3, 4-x h^t HO-l-t7^ 1/ 
25 x;iO-4,6-$?>^;U-lH-fc?n □ [2, 3-b] tf U >-2--f ;H-N-(2, 2-v 5 ;*^ 

(l)l-(5,6->>* h ^v-1,2,3, 4-5=- h 7 b h* ^ V~)V)-l-*)V 

5;i/-4,6-> ? ^5 L ;v-iH-ba d [2, 3-b] tf u >-3-# ;p#x h u ;u 

l-(5, 6-v* h 2, 3,4rx h 7 t H 9 Ux;U)-4, 6-v 5 ^^ 
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;i/-iH-tfD d [2, 3-b] tf u > ? >-3-*;i/^— h u ;u*^HJS^ l (D £1*3 

^fcLTl-(5, 6->>* h^^-l,2,3,4-T- h ^ fc FD-l-t7^ ~ ;i/)-2- 
;i^-4, ^-^U-lH-tf D D [2, 3-b] tf U >-3-# ;|/#X h U )V* 

5 ^*l-8g, 11X^91* 

'H-NMR (CDC 1 3 ) <5 : 1.80-2.01 (1H, m) , 2.13-2.31 (3H, m) , 2.59 (3 
H, s), 2.80-2.95 (4H, m) , 3.01-3.22 (1H, m) , 3.78 (3H, s), 3.85 
(3H, s), 6.08 (1H, d, J = 8.0 Hz), 6.54 (1H, d, J = 8. 6 Hz), 6.77 (1 
H, t, J=8.4 Hz), 6.99 (1H, s) , 9.88 (1H, br) 
10 (2) (E)-3-[3—>T/-l-(5, 6->>* b * ->-l, 2, 3, 4-x t Fo-l-t7 
^ l/-;W-4, 6->^^;i/-lH-k:D P [2, 3-b] tf U l> y-2— f jw] -2-7" O ^ 

l-(5, 6-~^p< b3r~>-l, 2, 3,4-^ b^k HD-l-t7^W^)-!-*^5 

;p-4, e-v^^^-iH-tr □ d [2, 3-b] tf u >?>-3-#;i/#x b u ;^e>*i 

15 #J 1 (2) tmmiZLT (E)-Z-lZ-i/T S -\-(5,$-zS * ^y-1,2,3,4-5 1 
h ^ t b P-l-T^* l/n;i/)-4, 6-5?^^;P-lH-tfd P [2, 3-b] tf U v>- 

4XSl.5g. iR^73* 

'H-NMR (CDCI3) 6 : 1.26 (3H, t, J = 7.2Hz), 1.87-2.35 (4H, m) , 2. 

20 59 (3H, s), 2.71-2.96 (4H, m) , 3.13-3.22 (1H, m) , 3.80 (3H, s) , 
3.87 (3H, s), 4.15 (2H, dd, 1=7.0 Hz, 14.4 Hz), 6.26 (1H, d, J = 8. 
4 Hz), 6.60-6.69 (2H, m) , 6.78-6.92 (2H, m), 7.23-7.31 (1H, m) 
(3) (E)-3-[3->'7/-l-(5,li-y^ b ^ 5^-1, 2, 3, 4-t" h7th'D-l-t7 
^ Wx;W)-4, 6-^^^;i/-lH-tT P P [2, 3-b] tf U v>-2— T ;i/]-2-7°P^ 

25 >^ 

(E)-3-[3-y7;-l-(5,6-y^ b * v-1, 2, 3, 4-r- h7bFo-l-t7^ 
l/-;i/)-4, e-v^^W-lH-tf P P [2, 3-b] tf U > ? >-2— f ;i/]-2-^*P^> 
& X^l^S^SKSfll 1 (3) tl^^icLT(E)-3-[3->'T/-l-(5,6->? 
/ h4^>-l,2,3,4-x h7k b P -1-^-7^ kx;i/)-4, 6->>*^;i/-lH-fcf 
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□ P [2,3-b] b U v>-2— T ^]-2-^0^>t$^^b/t. 
iR»880mg, JR^68X 

'H-NMR (CDCI3) <5 : 1.87-2.17 (3H, m) , 2.31-2.37 (1H, m) , 2.61 (3 
H, s), 2.73-2.82 (4H, m), 3.16-3.24 (1H, m) , 3.81 (3H, s), 3.84 
5. (3H, s), 6.29 (1H, d, J=9.0 Hz), 6.61-6.71 (2H, m) , 6.80 (1H, d, 
J = 15.9 Hz), 6.94 (1H, s), 7.34 (1H, d, J = 15.9Hz) 
(4) (E)-3-[3-/7;-l-(5,6-^^ h * ->-l , 2, 3, 4-t" h 7 b H U-l-^-y 
? [2, 3-b] b U >-2 — f ;i/]-N-(2, 2-v 

*3=JI/-r- h 7 b H P-2H-b^ >-4— T ;i/)-2-7 ? D^>T ^ H 
10 (E)-3-[3->7;-l-(5,6-^^ h*$/-l,2,3.4-T- h ^b Kn-l-t7^ 

i/-;p)-4,6-> ? ^^;i/-iH-bD □ [2,3-b] b u ^>-2--f ;w]-2-yp^> 

&£2, 2-5?* S^y- h5kH P-2H-b^ >-4— T ;UT S 2 © 

(4) tmmiZVT m-Z-tt-i/T h + H,2 ( M-fh7 

b F P-l-^-y'^ l/-;U)-4,6-v^^;l/-lH-bP P [2, 3-b] b'J v ? >-2--f 
15 ;H -N- (2, 2-y ^ f Jl/ r h 7 k K D - 2H- If 7 >-4-f ;W -2-^ D ^ > 7 5 

iR*20mg 

LC-MS (ESI-)^tff : 9 2 X, 543(M+H) ({fci#P# M : 2. 36#) 

mmm 2 2 

20 (E)-3-[3-S>T y-l-(5, 6-^pt h=^>-l, 2,3,4-t- h7 b H n-\-7"7? U 
z:;U)-4,6->?^5 1 ;i/-lH-bP P [2, 3-b] b 'J >> >-2— f -N-* ^;i/-N-T" 
b K P-2H-b^ >-4--f Jh2-^D^>75 h* 
(E)-3-[3->-7/-l-(5, 6-^* h*~>-l, 2,3,4-<r h ^b h'D-l-t7^ 
I/-;i/)-4,6-^^^;U-lH-bPP [2,3-b] b'J y>-2--f;H-2-7°P^> 

25 &£n-*^;pt- h 7 b F P-2H-b^ >-4— r ;uy ^ >^ b^SSM 2 © (4) 

£IH13UCLT(E)-3-[3-vX/-l-(5,6->^ h * v-1 , 2, 3, 4-5=" h^b H 
P-l-7^ V~)V)-A, [2, 3-b] b U > ? >-2— f ;|/]- 

N-^f;i/-N-rh7k K P-2H-b 7 >-4— < ;!/-2-"7*P ^ >7 ^ h'^^fiKt 
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i|XS21mg 

LC-MS (ESI-)##f : m& 9 4*, 529 (M+H) («*fP#P^ : 2. 32#) 
HJfcfll 2 3 

(E)-3-[3-/7M-(5,6-y^ h * ->-l , 2, 3, 4-5=- h 5 h H □ 7 9 V 

5 ~;i/)-4, P P [2, 3-b] tf U v >-2— f JV] -N- (3- tf U v 5 

(E)-3-[3-vT/-l-(5,6-^^ h^v-l,2,3,4-T- h 7 t h*P-l-^7^ 
l/n;i/)-4, 6->^^;i/-iH-t? p p [2, 3-b] tf 'J s?>-2— T > 
&£3-7^/ kTU HJSM 2 <£> (4) <h IT (E)-3-[3-->T 

10 /-l-(5,6-^^ h + ~>-l,2,3, 4-r- h 9 t H P -1-^- 7 ^ 1/ — ;10 -4, 6-^ 
*^;U-lH-tf P P [2, 3-b] tf U ^>-2— r;U]-N-(3-t!U v?>)-2-^P^> 

J|X*23mg 

LC-MS (ESI-)##t : MS. 9 4X, 508(M+H) (^JfBf HQ : 1 . 91#) 

15 mmm 2 4 

(E)-3-[3-v'Ty-l-(5,6-> f ^ h + ^-1,2,3,4-7- h7t FD-l-t7^ U 
-;U)-4, 6-S?^f;HH-lfDD [2, 3-b] tf U 5>>-2— f ;P]-N-(4-tf U 
;i/)-2-7°P^>T ^ H 

(E)-3-[3-'>T/-l-(5,6-^^ h^->-l, 2,3, 4-t- h7k h'P-l-t7^ 
20 6-^^^;i/-lH-tTP P [2, 3-b] tf U v ? >-2— T ;P]-2-7 P P^> 

&£4-T S y tf 'J 5?>*5H«W 2 © (4) tmm\Z LI (E)-3-[3->'7 
/-l-(5,6-v* h*S/-l,2 f 3,4-x- h7t h'P-l-7-7^1/-^)-4J-y 
^^;W-lH-tf P P [2, 3-b] tf U > ? >-2— r;i/]-N-(4-tf U v>)-2-^ P^> 

25 *KS22mg 

LC-MS (ESI-)##T : iiSfeS 9 5%. 508(M+H) (.U&mffl : 1 . 89#) 
HiS^J 2 5 

l-(5, 2, 3, 4-<r h 7 t HD-l-t7^ l/-;lO-4, 

;u-2-[(e)-3-(4- ; e;1/^ u -;i/)-3-^-^y-i-^P^-;i/]-iH-tf p p [2, 3 
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-b] tr u v >-3-* - h u ;u 

(E)-3-[3-y7;-l-(5,6-y^ h * ~>-l , 2, 3, 4-^- h7k H O -1-^-7^ 
l/-;P)-4,6->?^5 L ^-lH-fcf PP [2,3-b] tf'J y>-2-fJH-2-^D^> 

it ^e;i/* u >& <bmmm 2 o (4) tmm.\z\^T\- h^->-i, 

5 2,3,4-x h7kH U-\-j-7$ l/-;i/)-4, 6-5/^^^-2- [(E) -3- (4-^ )V 

*u -;p)-3-^-^v-i-^p^-;i.]-iH-trp p [2,3-b] bu ^>-3-#;i/ 

iR»21mg 

LC-MS (ESI-)^tff : MS 9 9 X, 50KM+H) («J#P£ ffl : 2. 26#) 
10 fUMJ 2 6 

l-(5,6-^* h^'>-l,2,3,4-^ h^b h'0-l-t7^ 1/ -4, 6-^ ^ ^ 

;u-2-[(E)-3-^-^y-3-(4-^^-^:;i/^ u -;i/)-i-^p^-;u]-iH-tr p p 
[2, 3-b] tr u >>>3-#;u#- h u ;p 

(E)-3-[3-v-7 y -l-(5, 6->?y h * ~>-l, 2, 3, 4-x h 5 b HD-l-t 7 * 
15 l^n;U)-4, ^JP-lH-b P P [2, 3-b] b° U y>-2--fJH-2-^D^> 

8ift ; E^^iJ>*^^«M2© (4) tlWimtC bTl-(5, 6->?y 

2, 3, 4-T- h 7 b HO-l-t7^ l/-;i/)-4, 3^l/-2- [ (E) -3-:* 

^y-3-(4-5 1 ^- ; E;i/* u ^;i/)-i-yp^n;i/]-iH-bP p [2, 3-b] tf u v 

20 iK*18mg 

LC-MS (ESI-)##T : ijSfcS 9 4*, 517(M+H) (&*#B# HQ : 2. 42#) 
^JfiM 2 7 

l-(5, 6->?^ h*->-l, 2, 3,4-^ h 7 b KD-l-t7^1/-;l/)-2-[(E)-3- 
(2, 5^;i/-4- ; e;|/*; U ZJl.)-3-t*V-l-^o^-M-4, 6-y^ 

25 -m-bP p [2, 3-b] b u v>-3-# ji^tf- h u ;i/ 

(E)-3-[3-y7;-l-(5,6-y^ K * ->-l, 2, 3, 4-5=- h 7 b h'o-l-t7^ 
U -;i/)-4, ^;W-lH-bP P [2, 3-b] b U y >-2-< JH-2-^D<> 

mt2,6-^y ^Jl/t^afcU >a>e>m£0»J 2 © (4) tra«tCLTl-(5, 6- 
V* h 2, 3,4-7" H^b F P-l-^-7^ l/-;i/)-2-[(E)-3-(2, 6->? 
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□ P [2, 3-b] tf u >-3-*;i/#- h u 
4Xlil7ing 

LC-MS (ESI-)##r : i^6S 9 5 X, 529 (M+H) (^j#P# ffi : 2. 44#) 
5 H^^J 2 8 

(E)-3-[3->7;-l-(2, 3-v 5 1 H D-1H--T >x>-l — f -00 -6-pC ^)V-m- 
tf P P [2, 3-b] tf U > ? >-2— T ;H-N-(2, 2-> ? ^5 1 ;i/5 : - h ^ t H P -2H- tf Z7 

(1) i-(2,3-i?b FP-iH-r >fy-\— r;i-)-2-*;i/^;i/-6-^^;n-iH- 
10 tfPP [2, 3-b] try ^>-3-*;i/^n h 

l-(2,3->?h H P-1H— T >^>-l—f ;U)-6-*^;i/-lH-tf □ □ [2, 3-b] tf 
U >>>-3-#;l/#- h>j;i/^e>HJSMl (l) ltl-(2,3-yk K 

p-iH— r >5">-i-i'^)-2-^;i/^;u-6-^^;p-iH-trp p [2, 3-b] tru 

15 iRai.3g, IR^88« 

'H-NMR (CDC 1 3 ) 6 : 2. 54-2.70 (4H, m) , 2.77-2.96 (1H, m) , 3.05-3.1 
7 (1H, m), 3.22-3.51 (1H, m) , 6.76 (1H, d, J = 7.4Hz), 7.06-7.37 
(5H, m), 8.09 (1H, d, J = 8. 4 Hz), 9.89 (1H, br) 

(2) (E)-3-[3->7y-l-(2,3-yk F P -lH--< >-l— f )V) -6-* 
20 lH-tfP P [2, 3-b] tf 'J v>-2— f ;P]-2-^P^>^ X^;i/ 

l-(2,3->?t: K P-1H--T >5 ? >-l--f )V) -2-^)1 ^ ;i/-6-^ ^;1/-1H- tf P 

p [2, 3-b] tf u ^>-3-^;i/^x h u;i^e>^M#i 1 (2) tmm\zvx 

(E)-3-[3-y7;-l-(2, 3-S?t H P -1H — f >^>-l — f ;i/)-6-^ ^;|/-1H- 
tf p p [2, 3-b] tf U M-l--fu^yW. x^;i/£-&/&L£:o 

25 iRSl.lg, M69* 

'H-NMR (CDC 1 3 ) d : 1.24 (3H, t, 1=7. 2 Hz), 2.26-2. 42 (1H, m) , 2.7 
0 (3H, s), 2.78-2.96 (1H, m) , 3.06-3.42 (2H, m) , 4.14 (2H, dd, J = 
7.4 Hz, 14.4 Hz), 6.81-6.92 (2H, m) , 7.01-7.42 (6H, m) , 7.95 (1H, 
d, J=8.0 Hz) 
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(3) (E)-3-[3-v7 y-l-(2, 3-v t F P -1H — f >-\-4 )V)-S-* 
IH-tfDD [2, 3-b] fcf U > ? >-2— r;i/]-2-^P^>^? 

(E)-3-[3-y77-l-(2,3-yh K P -1H—Y >x>-I-> f JP) -6-* ^;1/-1H 
-fcf P P [2, 3-b] fcf U >?>-2— T ;W]-2-^P^>K X ;i/ £ J£ #1 1 
5 (3) «hlRl=m(CLT(E)-3-[3-v7/-l-(2 ) 3-^fc: HP-1H— f >T f >-l-f 
;U)-6-^^;i/-lH-t!P P [2, 3-b] fcf U >>>-2— f ;U]-2-;/P^>^£-&/& 

4X5840mg, JR*91X 

'H-NMR (CDC1 3 )<5 : 2. 26-2.42 (1H, m) , 2.67 (3H, s), 2.83-2.96 (1 
10 H, m), 3.07-3. 43 (2H, m) , 6.79-6.89 (2H, m) , 7.01-7.42 (6H, m) , 
7.97 (1H, d, J = 8.2 Hz) 

(4) (E)-3-[3-y7/-l-(2,3-^t: FP-1H— ( >"r>-\-' t )V- 
lH-tf PP [2, 3-b] fcf U 5?>-2— f ;i/]-N-(2, t FP-2H- 
tf =7 >-4— T JP)-2-^D^>75 F 

15 (E)-3-[3-y7;-l-(2,3-yt FP-lH—f >5= ? >-l— f ;W ^;U-1H 
-fcf P P [2, 3-b] fcf U > ? >-2— T ;i/]-2-7°P^>^ t 2, 2-> ? ^5 i ;i/T- h7fc 
FP-2H-tf 7>-4— r;WT^ >*>eHiM2 (D (4) lT(E)-3- 
[3-y7y-l-(2,3-^k HP-1H-- T >5 £ >-l-' r ;U)-6-;* ^;P-lH-fcf P P 
[2, 3-b] fcf U >-2--f ;i/]-N-(2, 2-v?;* ^;Ut=- h ^ fc: F P-2H-kf ^ >-4- 

20 -r;u)-2-^P^>T^ F££-j&ufc. 

4XS22mg 

LC-MS (ESI-)##f : 9 OX, 455 (M+H) («firNp|ffl : 2. 25#) 
!5Jfi« 2 9 

(E)-3-[3-i>T 7-1 -(2, t: F P-1H--T >^>-l—f -6-* ^;1/-1H- 
25 fcf P P [2, 3-b] fcf U S?>-2— T ;i/]-N-^ ^JIz-N-^ h 7 k F P -2H- fcf ^ >-4 

— r ;u-2-y p^>t ^ f 

(E)-3-[3-y7;-l-(2, 3-v^fcl F P-1H— T > x >-l f ^) -6-^ 
-fcf P P [2, 3-b] fcf >J > ? >-2— T ;U]-2-^P^>^<hN->^;UT- F 9 t F P 

-2H-kf ^>-4— t;pt5 >^e.^jg^j2 <o u> tmmizi,T(E)-2-[z->> 
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7 J -1- (2, H D - 1 H — T >x>-l--f ;i0-6-* tf P P [2, 3- 

b] tf U ^>-2~f ;i/]-N-^^;U-N-5=- b 7 t H P-2H-tT^ >-4— r;u-2-^ 

JR*21mg 

5 LC-MS (ESI-)##r : MS 8 3*, 441 (M+H) <#ftl$lffl : 2. 20#) 
^S«3 0 

(E)-3-[3-y7/-l-(2, 3-yt KP-1H-- f >^ >-\-" f ;W)-6-^ ^^-lH- 
tf OP [2, 3-b] tf >J T ;i/]-N-(3-fcf u > f -;u)-2-y D^>T ^ H 

(E)-3-[3-y7/-l-(2,3-yh H D-lH-f >5 i >-l— f JU) -6-;* ^JU-IH 
10 -tfP O [2, 3-b] tf U v>-2-fJV]-2-7 i D^>tt3-75 / fcTUS>>rt>& 
^JSM2© (4) t^tl:LT(E)-3-[3-y7y-l-(2,3-v?bHD-lH-i' 

>x>-i— r ;i/)-6-^^;u-iH-tr □ □ [2, 3-b] tf u ^>-2— r ;n-N-(3-tr 

U y-JW-2-7"P^>75 K££/£Lfco 
JKMl7mg 

15 LC-MS (ESI-)##T : MS 9 1 420 (M+H) («J#NrBB : 1.82#) 
^IMJ 3 1 

(E)-3-[3-v7/-l-(2, t F P-1H-- f S'x >-l f )V) -6-* 
tf P P [2, 3-b] tf U v?>-2— T ;i/]-N-(4-tf U y-JH-2-7'D^>75 H 
(E)-3-[3-y7; -l-(2, 3->? t: K P -1H--Y >x>-l-' T )V) -6-* ^JV-W 
20 -tfPP [2, 3-b] tf U y>-2"f;H-2-7 5 D^>it4-7 5 / fcf U S?>3i»6 
mffiW2<D (4) tl^HiClt (E) -3- [3-:> T / -1 - (2, 3-v 5 fc K P-lH-'f 

>x>-i— r ;i/)-6-^^;i^-iH-tf p p [2, 3-b] try i^>-2— r ;w]-N-(4-tr 

iJy-JW-2-7"o^>75 
iRft20mg 

25 LC-MS (ESI-)##r : MS 8 8 X, 420 (M+H) : 1.82#) 

nmrn 3 2 

l-(2, 3->> t: H P -1H — f >t ? >-1--1';1/)-6-^^;P-2-[(E)-3-(4- ; e;P* U 
Zi;i/)-3-^-^V-l-^P^-;i/]-lH-tf P P [2, 3-b] tf u v>-3-^;u#- 
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(E)-3-[3-y7;-l-(2,3-^b H P-lH-f > x >-l f -6-* ^)V-\\L 
-tf P P [2,3-b] tf U yV-Z-fJH^P^^itJ^ U >^^>HiSM 
2<D (4) <h|Wim^ btl-(2,3-yt h* P-1H— f >^ >-l-< ;W) -6-^ 
-2- [(E) -3- (4-^;^ u -;i/)-3-^-^ V-l-yn^-;i/]-lH-tTD P [2, 3- 
5 b] tf U ^>-3-#;i/#~ b U^£^/&L£o 
i|Xfil9mg 

LC-MS (ESI-)##r : MS 9 3%, 413(M+H) (&&mffl : 2. 14#) 
^JSM 3 3 

l-(2, 3-/t H P -1H — f >^>.-l— T ;U)-6-^^;P-2-[(E)-3-^^V-3-(4 
10 -^^Jl/* U ZJ^-l-^D^-^-lH-lfOD [2, 3-b] tf U v>-3-#;i/ 

(E)-3-[3— >X/-l-(2,3-vk H P-1H--Y > 5* >-l— f ;U) -6-^ ^;1/-1H 
-tf P P [2, 3-b] tf U '/>-2-<^]-2-yp^>l!tft€J^ U >frt>m 
ffi&\2(D (4) tlWI«l^bTl-(2,3-^t K P-1H-- T >5^>-l— r;U)-6-^ 

15 5 1 ;i/-2-[(E)-3-^ + y-3-(4-^^- ; e;p^ u -;i/)-i-y°p^-;u]-iH-tf p 

P [2, 3-b] tf U v?>-3-#;P#- h U J&Ufco 
4XMl7mg 

LC-MS (ESI-)^*f : Ifift 8 7 X, 429(M+H) (^^fP#^ : 2. 30#) 
fUMJ 3 4 

20 l-(2, 3-yt H P -1H — f >^>-l— Ol/)-2-[(E)-3-(2, S-i? )V-l-*: )V 
* U -;i/)-3-^-^ V-l-yp^-;|/]-6-^^;i/-lH-tf P P [2,3-b] tf U V 

(E)-3-[3-vT/-l-(2 > 3-v'k H P -1H — f >^>-l — T ;U)-6-> ^JV-\H 
-tf P P [2,3-b] t° U > ? >-2— f ;i/]-2-yP^>^<h2, 6-^^;!/^^* U 
25 >^£^£»J2(9 (4) <hl^f£ bTl-(2, 3-:xh K P-1H--T >^>-W 
;P)-2-[(E)-3-(2, 6-^^^;U-4-iE;i/* U Z^)-3-t + V-l-^D^-;H 

-6-^^;k-iH-tf o p [2, 3-b] tf u v>-3-^;p^^i h u;i/^-a-^ufco 

J|Xai5mg 

LC-MS (ESI-)#*Jt : fcM 9 6 %. 441 (M+H) («j#NrW : 2. 32») 
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mm 3 5 



(E)-3-[3-y7;-l-(2,3-yt K P - 1 H — T >^>-l— f )V) -4, 6-^X^;P- 
lH-tf P P [2,3-b] If U >>>-2— f ;i/]-N-(2, 2->>*3 1 ;Pt- h7k F P-2H- 
tr^ >-4--i';i/)-2-7 p a^>y ^ H 
5 (1) l-(2, 3-^b H P-1H— r >5*>-l— f ;U)-4, 6-> ; X^;1/-2->Jn;1/^;1,-1 
H-tf P P [2, 3-b] tf U >?>-3-*;i/^x h U )l 

i-(2, 3-v^b k □ -1H-- f >^>-i—f ;i/)-4, e-^x^-iH-tf p n [2, 3- 

b] tf U ^>-3-#;U#X h U z>nm®\ 2 <D (1) £R*iH;:bTl-(2,3- 

F 0-1H-- r >t j >-i— f ;i/)-4, 6-vx^;i/-2-^;i^5;i/-iH-tf a □ [2, 
10 3-b] ^>-3-*;v^- h u 

iRS2.9g, M85* 

'H-NMR (CDCI3) 6 : 1.22-1.45 (6H, m) , 2.58-2.93 (3H, m), 2.97-3. 

24 (4H, m), 3.40-3.52 (1H, m) , 6.75 (1H, t, J = 7.4Hz), 6.99-7.11 

(2H, m), 7.20-7.36 (3H, m) , 9.98 (1H, br) 
15 (2) (E)-3-[3-y7/-l-(2,3-yt Kn-IH— f >^>-l— r^)-4,6->?X 

3^-lH-t? D P [2,3-b] tf U y>-2-^Jl/]-2-yD^>|S JL^)V 

l-(2,3-> ? t K P -1H--Y >7^>-l— T ;i/)-4, 6->>X^;i/-lH-trP P [2, 3- 

b] tf 'J y >-3-* ;|/# ' h 'J J^^HJSM 2 © (2) t^il:lT(E)-3- 

[3-y7;-l-(2, 3-yt H O-lH-f >ir >-l— 1* ;i/)-4, 6-yXf J1/-1H- If 
20 Dn[2,3-b]tfUy>-2-'fJk]-2-yo^>i X^;U££-fi£ L£„ 

4XMl.4g, iR^693! 

'H-NMR (CDClj) 6 : 1.22-1.45 (9H, m) , 2.28-2.40 (1H, m) , 2.76-2. 
92 (3H, in), 3.05-3.21 (3H, m) , 3.29-3.42 (1H, m) , 4.15 (2H, dd, J 
= 7.4 Hz, 14.2 Hz), 6.83-6.96 (3H, m) , 7.01-7.41 (5H, m) 
25 (3) (E)-3-[3-y7/-l-(2,3-yt HP-1H-- ( >t s >-\-' T ;U)-4, 6-v? X 
^;i/-lH-tf P P [2, 3-b] tf U ^>-2— T ;i/]-2-yp^>i? 

(E)-3-[3-/7;-l-(2, 3-^b K P-lH—f >^>-l— f ;i/)-4, 6-^X^ 
;P-lH-fcTP P [2, 3-b] tf u ^>-2--<;i/]-2-yp^>^ x^;u^ ^>^Jg 
&12<D (3) <hl^1f J;:UT(E)-3-[3-vT/-l-(2,3-^fc KP-1H--T >^ 
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>-i— r;u)-4, 6-^x^-;w-iH-if p □ [2,3-b] tf 'j > j >-2—r;i/]-2-^ , p^ 

JR«l. lg, 4X^94* 

'H-NMR (CDClj) (5 : 1.28-1. 45 (6H, m), 2.25-2.42 (1H, m) , 2.81-2. 
5 93 (3H, m), 3.07-3. 22 (3H, m) , 3.32-3.45 (1H, m) , 6.81-7.41 (8H, 
m) 

(4) (E)-3-[3-y7M-(2,3-yt FP-1H— f >^>-l— f 6-zSX. 
5^;i/-lH-tf □ □ [2, 3-b] fcT U S>>-2— f ;P]-N-(2, 2-v>*^;Wx h 7 k F □ 

-2H-tr^>-4— r;i/)-2-7 p o^>T^ f 

10 (E)-3-[3-v7/-l-(2,3-> ? t: F P -1H— < >x >-l— f JU)-4, 6->?X^ 
;i/-lH-tf D D [2, 3-b] k° U y>-2-<;i/]-2-yn^>|5i:2 ) 2-v*^;Pt- 
t F P-2H-tf ^ >-4— f^7^ >^^HM^J2 © (4) tlSIfilfcbT 
(E)-3-[3-v7/-l-(2, 3-v 5 k F P -1H-- f >x>-l— f A-) -4, 6-z?3:?JV- 
lH-fcfD □ [2,3-b] tT U > ? >-2--r;l/]-N-(2,2->?^^;i/X F ^ b F P-2H- 

15 t7>-HJl/)-2-^D^>75F^lfc. 
iK*23mg 

LC-MS (ESI-)##r : IjSfcS 8 7 497 (M+H) (^^^^1:2.53^) 
HMM 3 6 

(E)-3-[3-y7/-l-(2, 3-v? k F P-lH-< >7*>-l-' f JU) -4, 
20 lH-tfP P [2,3-b] tf'j >?>-2— f ;U]-N-^^;i/-N-r F 7 t FP-2H-kf5 

>-HJH-^D^>7S F 

(E)-3-[3-y7M-(2, 3-yt F P-1H— f >^>-l— f ;U) -4, 

;l/-lH-hfP P [2, 3-b] tf U S J >-2--f J|/]-2-7 , D^>itN-^fJl'T F 7 

k H □ - 2H- 1 7 >-4-^ ;p 7 5 > *^ 5 HHW 2 O (4) £ IT (E)-3 

25 -[3-y7/-l-(2,3-yk F P-1H— ( >^>-l— T ;i/)-4, X3^-lH-fcT 

P P [2, 3-b] tf U v>-2— T ;U]-N-^^;U-N-t^ h7k F P-2H-tf 7 >-4- 

^•JH-7*n^>7a KS^lfc. 

iRft20mg 

LC-MS (ESI-)##T : >&g 9 0 483 (M+H) <#J#l$ra : 2. 51#) 
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(E)-3-[3-y7;-l-(2, 3-vb H P-1H— f >^>-l-f ;U)-4, 6-yIfJh 
lH-hTD □ [2,3-b] fcfU v>-2— f ;l/]-N-(3-tf'J *? — ;U) -2-7" □ ^ > 7 ^ 
F 

5 (E)-3-[3-y7;-l-(2,3-^k Ko-IH— T >f>-l-<;l/)-4,6-yl5 : 

;i/-m-tf □ p [2, 3-b] tf u v ? >-2— r ;i/]-2-7 ? D^>i? < h3-y ^ j tru 5? 

>^e>HJ6M2© (4) t|W|#^LT(E)-3-[3-'>Ty-l-(2,3-> f k KD- 
lH-f >x T ;i/)-4, 6-^X^-lH- bf □ D [2, 3-b] tf U i> >-2--f 

-N-(3-tfU y-Jl/)-2-7 P D / ^>7 5 h^^lfc. 
10 J|XM20mg 

LC-MS (ESI-) ^*Ff : i&S 9 2 462(M+H) ({£ifR#P B 1 : 2. 04#) 
HJSM 3 8 

(E)-3-[3-y7;-l-(2, 3-yk F O -1H-- 1* >^>-l — f ;W)-4, 6-5?X^;W- 
lH-tf P P [2, 3-b] tf U >>>-2— T;l/]-N-(4-tf U ^ZA)-2-^D^>7 5 
15 F 

(E)-3-[3-y7;-l-(2,3-yk F P-1H-- f ><r>-\-<1 
;i/-lH-tf P P [2, 3-b] tf U y>-2-'fjH-2-yD^>ii4-75 / tf u 
>i^^2© (4) <h IWItH L T (E) -3-[3-i^T / -l-(2,3-yt h'D- 
1H — f >^>-l--f ;P)-4, 6-^X5P;l/-lH-fcfD O [2, 3-b] tf u >>>-2— r;u] 
20 -N-(4-tf U v?x;l/)-2-yD<>7^ FSr^dcl/fc, 
iR*12mg 

LC-MS (ESI-)##T : l$$ 9 3 X, 462 (M+H) (^J#P#P^ : 2. 02#) 
Uli 3 9 

l-(2, 3-v t F P - 1 H — T >y s >-l-4 6-^X^;i/-2-[(E)-3-(4-^E;U 
25 * U x;l/)-3-^^ V-l-7°P^x;U]-lH-tf □ o [2, 3-b] tf U v>-3-#;P 

(E)-3-[3-y7/-l-(2, 3->> t F P-lH—f > 5 s >-l— T )V) -4, 6-vX^- 
;P-lH-tf P P [2, 3-b] tf U > ? >-2-f ;U]-2-7°P^>^<i: ; e;i/*U >fr <=> 
HfiS#l2<E> (4) tPIillCUTl-(2,3-^t: HP-1H— T >x>-l—f ;P)-4, 
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6-> ? x^;1'-2-[(e)-3-(:4- ; e;1'* u -)\,)-z-* * y-i-y P^x;u]-iH-tf 

□ P [2, 3-b] fcf U >-3-*;U^- h U Istc 
JR»18mg 

LC-MS (ESI-)#*r : *&& 9 2 35, 455 (M+H) itemm^ : 2. 45#) 

5 nmrn 40 

l-(2,3-v ? k K P-1H— f >T r >-l— f ;i/)-4, 6-> ? X^;!/-2-[(E)-3-^-^ V- 

3-(4-^^;u*u x;i/)-i-yo^-;u]-iH-tf D D [2, 3-b] tf U > f >-3- 
#;w#x b u ;u 

(E)-3-[3-->7 / -l-(2, 3-v 5 1 H D -1H — f >7 =f >-l-^f ;i/)-4, 
10 ;P-lH-tf P D [2, 3-b] tf U y>-2-^fJl.]-2-yD^>ilt5 : * : ejl'* U > 
J&>&£2fi0!l 2 © (4) t^il:ltl-(2,3-i;t: HP-1H-- f >x>-l--f 

;w)-4, 6->?x^;p-2-[(E)-3-^-^y-3-(4-^^- ; E;i/* y 
x;i/]-iH-tf p p [2. 3-b] tf u v>-3-#;i^x h y ;u Lfc. 

jRSl5mg 

15 LC-MS (ESI-)##r : i&S 8 9 5L 471 (M+H) (^f#B#F^ : 2. 59#) 
^«S<W4 1 

l-(2,3-^b K P-1H— f >t : >-1— f;i/)-2-[(E)-3-(2, ^^-4-^)1 
ft U r.M-3-t+V-l-yn^-JH-4, 6-^X^;i/-lH-tf P P [2, 3-b] If 

•J v>-3-#;i/#x h y ;u 

20 (E)-3-[3-y7;-l-(2, 3-v t Fp-IH— T >t= ? >-1-< ;U)-4, 6-^X^ 
;i/-lH-tf P P [2, 3-b] tf U v>-2— f;i/]-2-yp^>gf<i:2, 6-v?^^;i/^E 
'J >^6^ig^J 2 © (4) tlWHttC LTl-(2, 3->> t K P-1H— T >T f 
>-l-' f ;l/)-2-[(E)-3-(2, 6-^^^)1-4-^ A ft y x;i/)-3-^-4 i y-i-^p 

^x;u]-4, 6->?x^;i/-iH-tf p p [2, 3-b] tf u ity-z-tDV-R — h y 

25 D^b/i. 
iR*14mg 

LC-MS (ESI-)##r : ^9 6*, 483(M+H) (&&mffl : 2. 61#) 
lUiSM 4 2 

(E)-3-[3-->T /-l-(2, 3->?t: KP-1H-- T >x >-2~f ;U) -4, 6-:/*^;!/- 
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lH-tTn D [2,3-b] t? U *J >-2— r ;H-N-(2,2-^^^;U^- h7kH P-2H- 

t? 7 >-4-< f;i/)-2-^p^>7 = h 

(E)-3-[3->7;-l-(2, H P-1H-- f >x >-2— f JU)-4, 6-^^^ 

;W-lH-hf P P [2,3-b] e 'J ^>-2-fJH-2-yn^>|?<l:2,2-y^f;i/f 
5 h^t K P-2H-tf ^ >-4— fJ1^75>^^IW20 (4) t^«JCbT 
(E)-3-[3-/7/-l-(2, 3->*t: K P-1H-- < >^ >-2— T JIO -4, 6->> ;* 
lH-tfP P [2,3-b] tf U v>>-2— f;U]-N-(2, 2-yXfJPf h 7 t H P-2H- 
tf^>-4-^f;U)-2-yp^>T^ K^/dcLfc. 
4X*19mg 

10 LC-MS (ESI-)#*r : MS 9 2 X, 459(M+H) (^f#B#P^ : 2. 36#) 
^JS#J4 3 

<E)-3-[3—>7/-l-(2, 3-i^h H P-1H — f >x>-l-< ;iO-4,6-vM V 7 
P tr;i/-lH-£PP [2,3-b] If U v>-2— r;i/]-N-(2,2-> J ^^;P7 : - h7tF 
P-2H-fcf v >-4— f )V)-2--fu^>7 ^ F 
15 (1) 1- (2, 3-y h F D-lH-^f >f >-l-f Jl/)-2-*;i/ i ;h4, 6-y 7 ^ D 

e;u-iH-tfp p [2, 3-b] e u :/>-3-#;i/#- h u ;u 

l-(2,3-yk HP-1H— f >^>-l-' T )V)-A, 6->M V^D tf;i/-lH-tf P 
P [2,3-b] tfU ^>-3-#Jl/jff^ h U;Uj&> SHUSH 1 <D (1) £ 1*181 K b T 

i-(2, h p - ih — f >^>-i— r ;p)-2-*;v5 ;i/-4, v yp t?;p 

20 -lH-kfPP [2,3-b] tTU >5>-3-^;i/#- h LUP&'&fiJcbfc. 
4X»3.7g, iR*P99* 

'H-NMR (CDC 1 3 ) 6 : 1.16-1.42 (12H, m) , 2.62-2.80 (2H, m) , 3.01- 
3.19 (2H, m), 3.40-3.52 (1H, m) , 3.82-3.91 (1H, m) , 6.77 (1H, d, 
J=7.8 Hz), 7.04-7.13 (2H, m) , 7.20-7.37 (3H, m) , 10.07 (1H, br) 
25 (2) (E)-3-[3-y7/-l-(2,3-yt KD-lH-^>T>-l-^Jl,)-4 ) 6-y^ 

y 7uzf)i-\K-\Zu p [2, 3-b] hf u > 5 >-2— f )V\-t-zf u^>wt x^;u 
i-(2,3-> ? t: Fp-iH—r >7 f >-i— r ;i/)-2-*;i^;p-4,6-sm v^d tf 

;y-lH-tfPP [2,3-b] tfU >-3-# Jl/# ~ h V Z^mW 1 © (2) £ 
|WJ^(3UT(E)-3-[3-v'Ty-l-(2, 3->?b KP-1H-- f >^ >-l— f )V) -4, 6 
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-3M vfuzf)V-m-\f:uu [2,3-b] tf U s> >-2— r )V]-2-y°u ^ >g? x 

4X*3.2g, IR^715K 

'H-NMR (CDClj) «5 : 1.22-1.31 (9H, m) , 1.39-1.43 (6H t m) , 2.35-2. 
5 48 (1H, m), 2.75-2.85 (1H, m) , 3.02-3.23 (2H, m) , 3.36-3.42 (1H, 
m), 3.79-3.93 (1H, m) , 4.17 (2H, dd, J = 7. 2 Hz, 14.2 Hz), 6.86-7.0 
2 (4H, m), 7. 11-7. 41 (4H, n) 

(3) (E)-3-[3-y7;-l-(2,3-yt FP-1H-- f >x>-l— T 6-iM 
y ~f P tf P P [2,3-b] eU > ? >-2--r ^]-2-7*P^>i 

10 (E)-3-[3->77-l-(2, 3-v?h h* P-1H— T >5= ? >-l— f ;U)-4, 6-v?-f 7 
:/P70U-lH-tf a a [2,3-b] fcf U y>-2--fJl/]-2-yD^>| x^;Pfr 
S^JIWIO (3) <hl^KLT(E)-3-[3-xT /-l-(2,3-:/k KP-1H- 

< >t i >-i— r ;p)-4, 6-v< v y □ y;w-iH-tf n □ [2, 3-b] t? u v 5 >-2— r 

;U]-2-7 p P^>m^^^b7 v Co 
15 JRSl.5g, m^92% 

'H-NMR (CDClj) <5 : 1.25-1.31 (6H, m), 1.40-1.43 (6H, m) , 2.38-2. 

43 (1H, m), 2.79-2.91 (1H, n) , 3.05-3.21 (2H, m) , 3. 33-3.43 (1H, 

m), 3.82-3.91 (1H, m) , 6.86-6.91 (2H, m) , 7.03 (1H, s), 7.14 (1H, 
t, J=7. 2 Hz) , 7. 26-7. 41 (4H, m) 
20 (4) (E)-3-[3-y7/-l-(2,3-yh KP-1H— ( >x>-l— 

VZfn tf;P-lH-tfP P [2,3-b]tfU v>-2— T ;P]-N-(2, 

t F P-2H-tf^ >-4— T Jl^)-2-7*D^>75 H 

(E)-3-[3-y7;-l-(2, 3->?t H P — 1 H — f >y £ >-l— f JV)-4, 6->M V 

^P^-IH-^DD [2, 3-b] tTU > ? >-2— T ;U]-2-y P^>i?<h2, 2-v* 

25 f;Pr h 7 1 k p-2H-tr^ >-4--r ^ ^mmm 2 © (4) <hisU£ 

l:bT(E)-3-[3-y7y-l-(2,3-i?t h* P -1H — f >^ >-l~f ;U) -4, 6-v 5 
-T V 7*n e;i/-lH-tfP P [2, 3-b] tr U >>>-2-Y ;i/]-N-(2, i-v Y 

h* P-2H-tf zf >-4— f ;W)-2-^P^>7 ^ K^fiElfc. 
JK*23mg 
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LC-MS (ESI-)##r : mm 8 9 %, 525(M+H) (&mmffl : 2. 68#) 

mm&\4 4 

(E)-3-[3-y7;-l-(2,3-yk H P -1H-- f >x — T ;U) -4, V 7 

D tr;l/-lH-tf P □ [2, 3-b] tf U v >-2— T JH-N-^^P-M-r- h^tF P-2 

(E)-3-[3-/7y-l-(2,3-yk KD-1H-- f > 5 s >-l — T ^) -4, V 
^py;U-lH-tf O D [2, 3-b] tf U y>-2-fJH-2-ya^>H,!:N-/f^ 
f h7kH0-2H-lf7>-W;P75>^5^ffi«2O (4) ilSI^tcL 
T(E)-3-[3-y7M-(2, K O-IH—T >x >-l--f )V) -4, V 

io -?u tf;i/-iH-tf p p [2, 3-b] tf u s?>-2— r ;n -n-^^;u-n-o- h7tHn 

-2H-tf 7 >-4— T Jl/-2-7°D^>7$ H ££-££L7io 
jRfi20mg 

LC-MS (ESI-)##f : ^8 4X, 51KM+H) («#B#|IB : 2. 6730 
«#|4 5 

15 (E)-3-[3-y7;-l-(2,3-yt KP-lH--f >y : >-l— f )V) -4, 6-SM 

P tf;U-lH-tf PP [2, 3-b] tf U S?>-2— f ;i/]-N-(3-tf U ^;i/)-2-7*P^> 
T5 H 

(E)-3-[3-y7;-l-(2,3-yk F P-lH-f >^ >-l — f ;P) -4, 6-iM V 
:/n:/j|/-iH-tf p p [2, 3-b] tf u >?>-2--f ;U]-2-yp^>m<h3-y $ / 

20 \d l J zS>frt>mmM2 <D (4) ^[wJ^tCbT(E)-3-[3-iyTy-l-(2,3-> ? 

t h p - 1 h — f >-r f >-i—r ji/)-4, vzfu tf ;p-m-tf p □ [2, 3-b] tf 

U > ? >-2-^;i/]-N-(3-tf U y^)-2-yD^>75 HS^jSl/it. 
J|Xitl9mg 

LC-MS (ESI-)##r : 8 7 X, 490 (M+H) (#J#B#K : 2. 1 7#) 
25 il^J 4 6 

(E)-3-[3->'T/-l-(2,3->?t FP-1H--T >^ >-l— f JU) -4, V ^ 

P tf;U-lH-tf PP [2, 3-b] tf U V >-2—f )]/] -N- (4- tf 'J yJl/)-2-7°P^> 
75 H 

(E)-3-[3-y7M-(2, 3-S^ t K P -1H — f >^>-l— f ;i/)-4, 6-v< V 
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yoT^iz-lH-t! P □ [2,3-b] fcf U ¥>-2— ( Jl] -1-7 U ^>mt^-7 5 J 
hf Uv J >^e>^SS^J2(D (4) £|lWKLT(E)-3-[3-->7/-l-(2,3->> 

h k p - m-'f >x>-i— r ;io-4, 6-sm y yp tr;i/-iH-tf p p [2, 3-b] e 

U v>-2— r;i/]-N-(4-fcTU v;|/)-2-^P^>T^ F££/&L£o 
5 iRftl9mg 

LC-MS (ESI-)##r : ffi.B. 8 7*, 490 (M+H) (&8M#HS : 2. 14#) 
7 

l-(2, 3-yk H P -1H-- f >^>-l— T ;U)-4,6-> ? -r yyo tf;W-2-[(E)-3- 

(4-^e;i/* y -^)-3-^ + y-i-7°p^-;i/]-iH-tf a d [2, 3-b] tr y v>- 

10 

(E)-3-[3-y7 7-l-(2, 3-v?b K P-1H— T >^ >-l— T ^)-4, V 
y D y°;U-lH-kfP P [2,3-b] tf U >?>-2— r;i/]-2-7'P^>^i: ; E;l/^ >J 
£^J60!I 2 © (4) £: RiCl/Tl-a3-^t HP-1H-- T >7 S >-1— f 

;u)-4, 6->M y yp tf;u-2-[(E)-3-(4- ; E;u^u n;w)-3-^^y-i-y°p 
is ^n;n-iH-tro p [2, 3-b] tf y >-3-# - h y 

iRftl9mg 

LC-MS (ESI-)##r : ®.m. 8 8 X, 483(M+H) U&mmffl : 2. 61#) 
8 

l-(2, 3->?t H P -1H-- 1* >7 ? >-l— f ;U)-4, y Zfu lf;i/-2-[(E)-3- 

20 ^•^y-3-(4-^^- ; e;p3jN u - ;u)-i-;/D^-;i/]-iH-tf p p [2, 3-b] tf u 
>?>-3-;*j;i^- h y ;p 

(E)-3-[3-5'7V-l-(2, 3-5/ t H P-1H-- f >x >-l--f ;P)-4, V 
y°P >OU-lH-tf P P [2, 3-b] tf U y>-2-'f;l/]-2-7 , D^>it5 : t : EJl/ 

* u >^ zmmm 2 <d u) tmmizvxi- (2,3-^11 kp-ih— r >^>- 
25 i—r ;io-4,6-$m y yp tf;u-2-[(E)-3-^-^y-3-(4-^^ ; e;u* u 
P^-;p]-iH-tf p p [2, 3-b] try ^>-3-^;u#^i h y 

J|Xitl7mg 

LC-MS (ESl-)^m : mmi 0 0%, 499(M+H) (Umm m : 2. 72#) 
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4 9 

l-(2,3-^h H P-1H—T >7 S >-1— I" ;W -2- [(E) -3-(2, 6-5**^-4-^ 
* ij Z^)-3-t+y-l-^n^-Jl/]-4, 6-SM y^O tf^-lH-fcfP P [2,3 

-b] bf u v>>-3-#;u#x h U )V 

(E)-3-[3-y7M-(2,3-yk K P-lH—f >-l— f ;!/) -4, 6-^< V 
yp^;|/-lH-lf D □ [2, 3-b] tf U > ? >-2— f )V]-2--?W<>m.tl, 6->>* 

^i/^ji/* u >^ znmm 2 o (4) <tiwni^LTi-(2,3-^t kp-ih- 
>x>-W ;i/)-2-[(E)-3-(2,6-> ? ^^;i'-4- ; E;i/^ u — ;i/)-3-^-^y- 
i-yo^-;i/]-4, 6-i/-r V7*a if ;w-m-tf p n [2, 3-b] tf U > ? >-3-*;i/ 
#x h UJ^^lfc. 
iK* 1 7mg 

LC-MS (ESI-)#t>T : 1 0 0*, 51KM+H) ({£*#P# ffi : 2. 74#) 
###J 9 

1- k >^>-i— r;i/)-4,6-v*^;u-iH-tfD p [2, 3-b] tru > 5 >-3-^ 

*;l^;l/X^ v/x h U;i/*U >>A4K (36.5 g) , 1-7$ /-r >^> (3 
6.6g) (100 ml) Kl}§fl¥L, mWt (100 ml) £flnA£:, 100 t:T30 

ftmfr£M-&f£'&. Rfom** (1200 ml) \Z&&\ j^^^7'J^A^^Jtra 
bT^»14<i:bfcm, W^X^;i/Tffll±SL,7c 0 « £ tK & • H (MgS 

o 4 ) mm&Mfeg&v. &m*fa (37.4 g) &x.?;-ji (450 mo \z 

mmVfr. #>J^AXh*vK (35.2 g) ^JDA, ^MT30^P H 1^#^if 

(1500 ml) \Z&€. @^^X^;UTtttBUfc 0 

£7j<ft • (Mgso 4 ) mn^mi^m^. iiii^y'j*yM7A 

£ h tf?74 -Ktfb, l^i?X^;i/-^\^i7-> (1:2, v/v) TigfctS 

T3iii#£MEEMLT, 2-7$ /-i-(-r >^ >-l--f ;i/) tf 0-;l/-4-# 
;u#xhu;u (20.4 g, 37 %) ^MiiLTlfc, 

2- 7$ y-i-(-r >y>-i— r;w) tf p-;u-4-;*j;i^x h u;u (19.4 g ) , 
7-t^ji/7-t h > 0.6 g) , x^y-;i/ (375 mi) (Dmmizm&m (3 
mi) s:Jpa, zmmmmmffiLtc ^itsm^mmmmv, mmymz&kmfr 
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(Mgso 4 ) mmzMfctgikv. m^^mwLVx. i-« >y>-i— od 

-4, 6->?*^;U-lH-tf P P [2, 3-b] tf U v>-3-#;i/#- h 'J ;l/ (11.4 g, 4 
6 X) £f#£io 

5 mm® ML bT&«cD7$ >£jg!i:jI^L>##M 9 ©Jgt:?PDTW 
TC0##M 10-15 tfMb^£-&££ L/i„ 
###J 1 0 

l-(2, 2-y 7 x - ;PXf 6-y ^ f ^-lH-tf D D [2, 3-b] tf U 5/>-3- 

h u ;w 
10 ##M l l 

i-^>v;i/-4,6-^^^;p-iH-tf d d [2, 3-b] tf'j v>-3-#;i/#- h 
##M 1 2 

4, 6-^^^;i/-l-(2-^-X-;i/^^;i/)-lH-tf □ D [2, 3-b] tf u ^>-3-#;p 
15 1 3 

4, 6-5/* ^^-l-^-? x / ^X^Jl^-lH-tfP P [2, 3-b] If U >?>-3-^ 

h u jv 
i 4 

4, ^;i/-l-(3- tf U ^;l/^^;i/)-lH-tf P D [2, 3-b] tf U iS>-Z-jl)l 

20 tf-hu^ 

###J 1 5 

4,6-> ? *^;i'-l-(x h ^ h K P-2-^ ^n;i/^^;i/)-lH-lfP P [2, 3-b] tf 
■J i>*>-3-#;i/#- h u )V 

mmm 5 0 

25 (2E)-3-[3-vy y-l-(-f >^>-l— T;U)-4,6-v^^;i/-lH-tf P P [2, 3- 
b]tf U v>-2--<;i/]-N-3-tf U >^T^ 

(1) 3-y7;-l-(-f >^>-l— r^)-4,6-f/^^;i/-lH-tf DO [2, 3-b] tf 
vM V 7*0 tf;i/T^ > (5.8 g) , n-^^;i/U^^A (1.6 M ^1*-> 
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mt&) (36.0 ml) , rh7bh'D77> (75 ml) <fc0 Uf ^Ay^f 7^ 

d tr;uT^ H»«&aa«b, 3-^7;-i-(-r >^>-i~r ;w-4,6->>*^ 

;P-lH-tf PP [2,3-b] tf U i?> (11.0 g) ©fh7kKD77> (110 ml) 
*«£-78 tlriTUfc, -78 "CT30#raj&>#ig1f N, N-v * 

(8.4 g) Srjta*., MT?S&fcl.5BtWj&»*iIir&. JRlStt* 
(500 ml) l:af, P^X^;UT*amLfco W*»B*7K?5fe • ft«fe («S 
*«E»-7£f*>"*A) *Sil£ii]RbT, 3-/7/ 

-i-(-r >?>-i— r ;i/)-4, 6-> ? ^^;i/-iH 1 trp p [2, 3-t>] tf u ^ >-2-tj;i/ 

^+y7^fkF (10.8 g, 89 %) 

'H-NMR (CDC 1 3 ) 6 : 2. 57 (3H, s), 2.79 (3H, s), 3. 04-3.20 (2H, m) , 
3.38-3.43 (2H, m) , 6.75 (1H, d, J = 8.0 Hz), 6.98 (1H, s), 7.08 
(1H, t, J = 7.0 Hz), 7.20 (1H, t, J = 8.0 Hz), 7.22 (1H, d, J = 
8.0 Hz), 7.32 (1H, t, J = 8.0 Hz), 9.90 (1H, s) 
IR (KBr) cm"'; 2222, 1672, 1497 

(2) (2E)-3-[3-->7y-l-(-r >?>-\-i)l)-4, 6->>*^;U-lH-b 0 P P 
[2,3-bDkfU y>-HJH7^ U;P»x^;i/ 

3-->7/-l-(-f >?>-\-' r;U)-4, 6-^^^;i/-lH-tfP P [2,3-b] tf U 
y>-2-^J^*y7^TkK (5.36 g) , h U X ^ (3. 

89 g) BJ-^^fJ^M7 5F (65 ml) \zmffi V TKtfi L , 7j<^Yb 
th'J^A (60 X fate) (0.69 g) £JP;tfco ^MT40^K^ #ffl1f & 
S^^^tKtK (350 ml) W^X^-^TtttHbTCo W^IIStK 

X. (2E)-3-[3-->Ty-l-« >^>-l— f;U)-4,6-5^^;i/-lH-fc? P P [2, 
3-b](fUy>-2-^f ;H7 7'J^lf^ (5.59 g, 85 X) 
'H-NMR (CDC1 3 ) 6 : 1 . 24 (3H, t, J = 7.1 Hz), 2.20-3.41 (4H, m) , 2. 
60 (3H, s), 2.76 (3H, s), 4.14 (2H, q, J = 7. 1 Hz), 6.81-7.41 (8 
H, m) 

IR (KBr) cm -1 ; 221 3, 1 721, 1632, 1 184 
HPLC (220 nm) ijSfcS96 % (##I$H4. 95#) 
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MS (APCI+, m/e) 386 (M+l) 

(3) (2E)-3-[3-v'7 7-l-('r > # >-l— f )V) -4, 6->> ;* 3^-lH- tf P D 

[2, 3-b] tf u >-2— r ;u] y z u 

(2E)-3-[3->'7y-l-('1' >y>-l-< ;i/)-4, 6-S?*^;W-lH-K P P [2, 3 

-b]kru '>*>-2— r;i/]y^ u;i^iex^^ (5.54 g) ^i^;-^-fh7 

kh'D77> (1:1, v/v) (60 ml) \Z®MV. 2 NtK^^^ h U ^AtK 
r&*£ (14.4 ml) £50 "CTiPAfCo 50 "CTMO^fBl^ #jgif Sf&^ 
<^7K (300 ml) ji^^^JlDX.TpH 3~4fCi!§^ MX5P;i/-T- 

h7kHD77> (3: 1, v/v) T*fctHU7c„ WHS^Tkft: • (4&tK 
fl^V^^A) f&mzmmVT, (2E)-3-[3 

-y/y-i-w >y>-i— r;i/)-4,6-v^^;i/-iH-t!P p [2, 3-b] tru >>> 

-2— r;i/]T^U;P^ (4.55 g, 89 %) zmtzo 

'H-NMR (CDClj) <5 : 2.24-3.41 (4H, m) , 2.61 (3H, s) , 2.76 (3H, s), 
6.78-7.41 (8H, m) 

IR (Or) cm" 1 ; 2951, 2213, 1688, 1628, 1433 
HPLC (220 nm) ^^98 % ({£Jf B#T^4. 22#) 
MS (APCI-, m/e) 356 (M-l) 

(4) (2E)-3-[3-->r /-i-« >y>-i—r ;i/)-4, 6-^^^;i/-iH-fcfp p 

[2, 3-b] tf U v>-2— OH-N-3-tf U v^7^ 'J H 

(2E)-3-[3— >7/-l-(-f >^>-l--f ;»-4, 6-y^f^-lH-tfPD [2,3 
-b] tf U ^ >-2— ( )l>]7? V )Vm. (29 mg) §fh7tF077> (0. 3 m 
1) N,N-y^fi^M7$F (0.5^1) £ U P U 

H (13 mg) ^iPAT^MT2B#^^#ig-tf fe„ £<D?&il££, FlexChemjgJfc 
^§§^> 3-7^ / tf • J =J> (9 mg) , h 'Jlfil'y^ > (19 mg) ^v?77 
DP**> (0.8 ml) ig$ncin*., ^mTlNpr B 1SiS^i±7t 0 fcfomT'&. 
PS-f VvT*- MftJig (Argonauts, 1.79 mmol/g) (70 mg) ZttlXm 
WVl.mfflMWls, £ £ {CMP-^j — — N^flt (Argonauttt, 3.20 mm 

oi/g) (124 mg) &j}UA.mm^mmmmLfz 0 mm&m^L. mm*m 

(GeneVac) , ii£ H £ it ¥X L T , (2E)-3-[3-->7/-l-('f >^>-l 
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— r ;l/)-4, 6-v^JU-lH-tf P P [2, 3-b] k° U >-2--f ;H -N-3- tf u >?;p 
7^UJP75 K (29 mg, 84 %) £f#£ 0 
HPLC (220 nm) MS98 % (^^P#Fb13. 61#) 
MS (APCI+, m/e) 434 (M+l) 
5 SIJSM 5 1 

(2E)-3-[3-^>T/-l-«>^>-l-'r ;i/)-4, 6-v^^;i/-lH-hf D P [2, 3- 
b] M U v>-2— T ;i/]-N-(2, 2-5/^^;i/^ h ^ k K P -2H- fc? ^ >-4— f ;i/) 

(2E)-3-[3-s>Ty-i-(-r >^>-i— r ;i/)-4,6-^^^;i/-iH-if o u [2,3 
10 -b] tr u v>-2— r;u]T^ ijjvwtt 2,2-^^9-^7- k FP-2H-tr^> 

-4— r;PT5 >^6H«S«50 (4) i|WJ#(CbT(2E)-3-[3->Ty-l-(-r 
>^>-l-f^)-4,6-^^fiHH-lfDP [2, 3-b] tTU >*>-2— f ;i/]-N- 
(2,2-^^^;!/^ t HD-2H-tf ^>-4— r;i/)r^ u;pt$ F£-&/&b 

it o 

15 HPLC (220 nm) fcfcg94 X (Umm IB 4. 47#) 
MS (APCI+, m/e) 469 (M+l) 

mmm 5 2 

i-« >y>-i— r;p)-4,6-^^5 L ;p-2-[(iE)-3-^E;usjs u y-3-^-^y-i- 
yp^-;i/]-iH-tr d □ [2, 3-b] tf u >-3-#;i/#- h u ;p 

20 (2E)-3-[3-'>T/-l-(-r >?>-\-'( *9)V-\K-\ZUU [2,3 

-b] tru ^>-2— r;p]y^ ij^ttj^u >^^>^5S^J50 (4) tiwuai 
citi-W >^>-i--f ;i/)-4, 6-^^^;u-2-[(ie)-3-^e;1/^ >j y-3-^- 
^y-i-^D^-^j-iH-tf o d [2, 3-b] tf u is>-z-* h u;w££- 

25 HPLC (220 nm) MS97 X ({£}#P# K4. 27#) 
MS (APCI+, m/e) 427 (M+l) 

nmm 5 3 

(2E) -3- [3- v 7/-l-(2,2-y7x-Jl/X^;i/) -4, ;* 3^-lH- tf P P 
[2, 3-b] U v>-2— T ;U]-N-3-tf'J U 5 F 
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(1) 3—>7 y-l-(2, 2-y7x-JHf^)-4, 6-5> ;* tf P P [2, 3- 
b] tf U v>-2-^;i/^+>-y;u^t K 

l-(2,2-^:7xx;|/X^;i/)-4,6->>*^;|/-lH-tf P P [2,3-b] tfU v>- 
3-#;i/#x h U e>*5£^J50 (1) £|WH§K: UT3-y7 /-l-(2, 2-:/? 

5 xn;i/x^;i/)-4,6-> f ^^;u-iH-tf □ □ [2,3-b] tf u >>>-2-;*j;i/#*-> 

'H-NMR (CDCI3) 5 : 2. 59 (3H, s), 2.70 (3H, s), 4.69 (1H, d, J = 8. 
2 Hz), 5.37 (2H, d, J = 8.2 Hz), 6.90 (1H, s), 7. 08-7.30 (10H, 
m), 9.94 (1H, s) 
10 IR (Or) cm'; 3029, 2841, 2222, 1682, 1588, 1505, 1462 

(2) (2E)-3-[3-v-7 /-l-(2, 2-y7i-JHf JW-4, 6->> * ^;W-1H- tf 

o □ [2, 3-b] tf u v>-2— r;i/] 7^ u ;u^x^;u 

3-->7/-l-(2,2-^7xX;PX^;i/)-4,6->?^^;i/-lH-tf P P [2, 3-b] 
lf'Jy>-2-^;^^y7;i/rkKj5^II0!l5O (2) t IrI m \Z b T (2E) - 
15 3-[3-y7M-(2, 2-i? 7 X -)12L^)V) -4, 6-v ;* 3^-lH-fcf P P [2, 3- 
b] If U v>-2— r;i,]T^ D;i^x^;i/£-S-fi£L£:o 
HPLC (220 nm) MS96 (^^fB#P B ^5. 04^) 
MS (APCI+, m/e) 450 (M+l) 

(3) (2E)-3-[3-y7/-l-(2, 2-v 7 x XJUX^;l/) -4, * ^)V-m- tf 
20 P P [2,3-b] tf U >>>-2— OP] T9 VJVWt 

(2E)-3-[3-^>Ty-l-(2,2->?>'xX;i.X^;U)-4,6-v?^^;i/-lH-tf P 
P [2,3-b] tf 'J 3>>-2— r;i/]T^ U;U^X5 1 ;P^e.*S£^J50 (3) tH« 
iat(2E)-3-[3-y7y-l-(2,2-y7i-Jl/X5 : ^)-4 ) 6-y^f JhlH- 
tf P □ [2, 3-b] tf U v J >-2--f ;i/]T^7 U ;Hfc££j£L;fc. 
25 HPLC (220 nm) M^98 % (Uftm N4. 41 #) 
MS (APCI-, m/e) 420 (M-l) 

(4) (2E)-3-[3-->7 y-l-(2, 2-i?7i-jHf 6->? *^;|/-1H- tf 
PP[2,3-b]tf U> J >-2--r;U]-N-3-tf U v;UT^7 g;i/T$ H 

(2E)-3-[3-->7 /-l-(2, 2-y7iZJH5 1 ^)-4, 6-^> ^;U-lH-fc? P 
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P [2,3-b] tfU v?>-2— T )V17 2 VJIsWtt 3-hf U i^^7 5 H #J 5 

0 (4) <h|WI^^bT(2E)-3-[3-'>Ty-l-(2,2-> J >'x-;i/X^;i/)-4 > 6- 
v^^^-lH-tfP P [2,3-b] tf »J v>-2— f ;P]-N-3-kTU 5^7* 

5 HPLC (220 nm) fc£f£98 X (^#1^3. 82#) 
MS (APCI+, m/e) 498 (M+l) 
HJfiM 5 4 

(2E)-3-[3— >7 y-l-(2, 2-y7irjUfW-4, 6->> ;* 3^-lH- tf P P 
[2,3-b]t?U v>-2— r;P]-N-(2,2-^^^;i/7=- h^fc H P -2H- tf ^ >-4- 

10 -T ;i/)T^ H 

(2E)-3-[3—>7 /-l-(2, 2-y7i-JH^)-4, 6-5? ;* ^)l-Ul- tf P 
P [2,3-b] tf U > J >-2— 1)117? V )ls&t2,2-i? t^JlT- hyt F P-2H- 
tT^ >-4--<;i/T^ >^^>HMM50 (4) «!:^i(:UT(2E)-3-[3-y7y- 
l-(2, 2-i/^x -^X^;P)-4, 6-v^^;i/-lH-tf P P [2, 3-b] tf U S?>-2- 

15 -fJk]-N-(2,2-y/^fh7t H P-2H-lf ^ >-4--f ;i/)7^ U;P7^ H 

HPLC (220 nm) M^87 X (^^Bt^4.58^) 
MS (APCI+, m/e) 533 (M+l) 

mmm 5 5 

20 l-(2,2-v ? 7iZi;i/X5 i ;i/)-4,6-^^5 1 ;U-2-[(lE)-3- ; E;W^'J J-l-Hfir 
V-l-T'P^XJl/J-lH-kfP P [2,3-b] tT U i?>-Z-ti h U 

(2E)-3-[3-S^7/-l-(2, 2-y7x-JHfW-4, 6-5? ^ 3^U-1H- tf P 
P [2,3-b] hf'J >?>-2-<;P]T^ U;Um<h^^*:U >^e^JS^J50 (4) 
£|WJ$UC lTl-(2,2-y7 iZJHf^)-4, 6-5? ^ 3^-2- [ (IE) -3-^^ 

25 tf=U /-3-^-^rV-l-^P^x;i/]-lH-tf P P [2,3-b] tf U 5? >-3-# ;|/ X 

HPLC (220 nm) MfilOO X ({S*W |HJ4. 48#) 
MS (APCI+, m/e) 491 (M+l) 
5 6 
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(2E)-3-[l-^>>>;P-3->'7/-4, 6-v^^;i,-lH-tf P P [2, 3-b] tf U > 
-2— T^]-N-3-lf U v^WT^ 5 H 

(1) l-^>yJH-y7;-4, 6-:/ * ?-;i/-lH- tf P P [2, 3-b] hf U v>-2- 

5 l-^>v;i/-4,6-v^^;U-lH-tf P P [2, 3-b] tf U :/ >-3-# ~ h U 
;U^e>H5S^J50 (1) d:^l;UTl-^>^;P-3-y7y-4 > 6-y^f Jhl 
H-tf P P [2, 3-b] tf U > 5 >-2-^;U^^'>T;P^b F^lfc, 
'H-NMR (CDC1 3 ) 6 : 2. 66 (3H, s) , 2.77 (3H, s) , 5.93 (2H, s) , 7.00 
(1H, s), 7.22-7.31 (5H, m) , 10.14 (1H, s) 
10 IR (KBr) cm-'; 2220, 1676, 1 588, 1456, 694 

(2) (2E)-3-[l-^>>?;i/-3-^Ty-4,6->?^^;l'-lH-tf PP [2, 3-b] fcf U 

> ? >-2— r;u]T^ u;u&x^;p 
i-^>^;H-y7;-4, 6-v?^^;i^-iH-trp p [2, 3-b] try 

)V'#*i'T)V'r\i Kfr£l£SS0il5O (2) £ |pHH (~ t. T (2E)-3- [1-^ > 
15 -3-v-T / -4, 6-v ;* ^;P-1H- If P P [2, 3-b] tf >J >-2— f ;i/] 7 ^ U 

HPLC (220 nm) fcfcfg94 % (&J#P#Ba4. 67#) 
MS (APCI+, m/e) 360 (M+l) 

(3) (2E)-3-[l-^>^;i/-3->-r 7-4, 6-i/^^^-lH-tfPP [2, 3-b] tf U 
20 > ? >-2— r;U]T^7 y;i,& 

HPLC (220 nm) ^^93 % (UW B# ^3. 97#) 
MS (APCI-, m/e) 330 (M-l) 

(4) (2E)-3-[l-^>>?;P-3-i'7/-4, 6-v* ;* ^Jy-IH- tf P P [2, 3-b] tf U 
>-2--f JU]-N-3-tf U U )17 $ h* 

25 (2E)-3-[l-^>^;U-3—>7/-4,6-v 5 ^;U-lH-tf PP [2, 3-b] tf U v 5 
>-2— f;P]7* iJMt3-lf'J ^>^e>^J60»J5O (4) «b|WI^tCbT(2E) 
-3-[l-^>yJH-y7/-4, 6-S> ;* ^;P-1H- tf P P [2, 3-b] tf U >>>-2- 
-f ;U]-N-3-tf U yJV7^ V )U7 $ K££j&Lfco 
HPLC (220 nm) fcfc^94 % ( Jf Pf P* 1 ! 3 . 42#) 
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MS (APCI+, m/e) 408 (M+l) 

mmm 5 7 

(2E)-3-[l-^> I?)], -I- Is 7 y-4, 6-v*^;U-lH-tf □ P [2, 3-b] bT u > ? > 
-2— T ;P]-N-(2,2-;x* ^;l/7- t: H P-2H-lf 7 >-4— f Jl/)7^ UJl/T 
5 S h* 

(2E)-3-[l-^>^;i/-3-i>7 y-4, 6-v^^;U-lH-hf P P [2, 3-b] tf'J V 
>-2— f ;P]7 ^ ij )UWtt2, 2-¥*?-)V9- h 7 t: K P -2H- fc? ^ >-4— f ;i/ 7 

5>^^>Slig^J50 (4) £i^*ii;:LT(2E)-3-[i-^>v;i/-3— ^y^.e- 
v^^u-iH-tf p p [2, 3-b] tr u > ? >-2— r;u]-N-(2,2-> f ^^;i'T- h t 

10 H D-2H-fcf7 >-H^)7f 5 H^-a-ricLfc. 

HPLC (220 nm) X (4£}#Pf F^4. 1 7#) 

MS (APCI+, m/e) 443 (M+l) 
^JfiW 5 8 

i-^>v;i/-4, 6->?^^;1/-2-[(ie)-3- ; e;i^7)n u /-3-;*-*v-i-:/p^x 

15 ;H-lH-fcf PP [2, 3-b] tf U v>-3-*JI/^- h u;i/ 

(2E)-3-[l-^>> ? ;W-3-vT /-4, 6-i^^^;U-lH-tf P P [2, 3-b] tf U S> 
>-2—f;U]7^ LUHtt^JUafcl) >*>5>^JgM50 (4) ilwl^fc ITI-^ 

>> ? ;i/-4, 6-> ? ^^;u-2-[(ie)-3- ; e;1/^ u y -3-t^v-i-^D^z^]-i 
H-trpp [2, 3-b] tf u >?>-3-^;w^- h u ;u£-&/&Lfco 

20 HPLC (220 nm) HiE^96 X (G^UfF*^. 99#) 
MS (APCI+, m/e) 401 (M+l) 
lHJSM 5 9 

(2E)-3-[3—>7/-4, 6-^^ ^;i/-l-(2-^X-;i/^^;i/)-lH-H P P [2,3- 

b] tru > ? >-2— r;u]-N-3-tr u >>;U7# u;i/7 5 k 
25 (1) 3-^T 7-4,6-^y ^;P-i-(2-5 1 x-;i/y ^;u)-iH-ep P [2,3-b] tf 
'J v*>-2-#;u#**>7;i/5*fc: H 

4,6-v^^;i/-l-(2-^X-;i/y ^JlO-lH-tf P P [2, 3-b] \L »J 5?>-3-# 
;P#X h ij e>HJS^J50 (1) chlWJ^ItCbT, 3-y7/-4,6-y^?;k 
i-(2-fx-;Mf;i/)-iH-eaD [2, 3-b] tf 'J v?>-2-# 7;^ 
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'H-NMR (CDClj) 6 : 2. 69 (3H, s), 2.75 (3H, s), 6.09 (2H, s), 6.88 
(1H, dd, J = 5.0, 4.0 Hz), 7.00 (1H, s), 7.16 (1H, dd, J = 5.0, 
1.0 Hz), 7.19-7.21 (1H, m) , 10.19 (1H, s) 
5 1R (Or) cm' 1 ; 2222, 1674, 1590, 1458 

(2) (2E)-3-[3-5>T 7-4, 6-v * (2-iPX X )V * ^ )V) -1H- tf D P 
[2,3-b] tTU iS>-2--C ? vjvm^^)i 

3-v-y y-4,6-^^5 1 ;u-i-(2-^xr:;u^^ 1 ;i/)-iH-tf p u [2, 3-t>] tr u 

v>-2-#;i^^>T;i^t: Ffr e>H5S^J50 (2) £ R b T , (2E)-3- 

10 [3-'>7;-4, 6-^^^;w-i-(2-^x-;i/^5 1 ;w)-iH-tr p p [2,3-b] t° u 

HPLC (220 nm) ^6^93 * (&f#P#P^4. 60#) 
MS (APCI+, m/e) 366 (M+l) 

(3) (2E) -3- [3— > 7/ -4, 6-^ ;* ^;U-1- ^;U) -1H- L° P P 
15 [2, 3-b] tf U v >-2--f 7^ U )Vm. 

(2E)-3-[3-i>Ty-4, 6->?^^;i/-i-(2-^xx;i/^^;i/)-iH-tf p p [2, 
3-b]tf'j^>-2--r;i/]T^u;i/mx^^^e»m£M5o (3) tmmzi, 
x. (2E)-3-[3-i>ry-4, 6-^^5 1 ;u-i-(2-^xx;i'^^;u)-iH-hrp p 
C2,3-b] tru ^>-2-<;i,]7'^ u;H?^^^bfco 

20 HPLC (220 nm) ^^95 % ( l# B# P«1 3 . 89#) 
MS (APCI-, m/e) 336 (M-l) 

(4) (2E)-3-[3->7 /-4, 6-v 5 * ^;i/-l- (2-^Xx;U ^ ^;U) -1H- M P P 
[2,3-b] fcf U v ? >-2— T ;U]-N-3-H U y^7^'J^7 5 H 

(2E)-3-[3-y7y-4, jhl-(2-fI-JMf^)-lH-lfDD [2, 

25 3-b] tf u ^>-2— r ;p]y ^ u ;wmt3-hr u > J >^^mg^j50 (4) tiwitll 

Clt (2E)-3-[3-y7y-4, 6->>* f Jhl-(2-f IliM ^;i/)-lH-tf P 
P [2,3-b] tf U ^>-2-^;i/]-N-3-tfU y;P7^ U ;i/7 5 H £^J& Lfco 
HPLC (220 nm) i^S84 X (^f#B#P*IJ3. 34#) 
MS (APCI + , m/e) 414 (M+l) 
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mmm 6 o 

(2E)-3-[3-~>7/-4, 6-> ? ^^;i/-l-(2-^X-;P^^;U)-lH-tfa D [2,3- 
b] tf U v>-2— r;U]-N-(2, *3-)Vt- h ^ h H P -2H- tf ? >-4— f )V) 

5 (2E)-3-[3-f/Ty-4 > 6-> 5 ^^;U-l-(2-5 1 X-JU^^;U)-lH-trP □ [2, 
3-b] tf U i?>-2— f ;H 7^ U ;«£2, h ^ t H □ -2H- fcf 

)V7 ^ >fr ZnmmSO (4) tmmiZVX(2E)-2-[3-i/7 /-4, 6- 
> ? ^^;i'-l-(2-5 : -X-;i/^^;W)-lH-tf D P [2, 3-b] tf U > ? >-2--l';i/]-N- 
(2, jVr h ^ t: H P -2H- tf :7 >-4--f ;i/)T^7 ij^7 5 F 

10 fco 

HPLC (220 nm) ^88 % ({£}#0# IHJ4. 1 1 ft) 
MS (APCI+, m/e) 449 (M+l) 
MffiM6 1 

4, 6-^*^;i/-2-[(iE)-3-^;u* y-3-^-+y-i-y p^-;p]-i-(2-^ 
15 x-;i/*^;i/)-iH-t? p p [2, 3-b] tf U v>-3-#;w#x h g;p 

(2E)-3-[3-v7 7-4, ;* - (2-^X ~ ^ ^;U) -1H- tf P P [2, 

3-b] tf u ^>-2~f;u]y^ U JPKih^sfrU >frt>mMMso (4) . 

LT4, 6-^^5 1 ;i/-2-[(lE)-3- ; EJl/*U /-3-t+V-l-^D^ZJl,]-l- 
(2-^xx;p^^;i/)-iH-tf P P [2, 3-b] tf U >?>-3-^;i/^X h U 
20 fiKl/f:. 

HPLC (220 nm) $fc^92 % (*&|f H# ffi 3. 89#) 
MS (APCI+, m/e) 407 (M+l) 
HJSM 6 2 

(2E)-3-[3-v7/-4,6-> 5 ^^;P-l-(2->'x 7 ^ vX ^^) -1H- tf P P [2, 
25 3-b] tf U v>-2— T ;U]-N-3-tf U i?)V79 U ;i/7 ^ H 

(1) 3-/7 7 -4, 6-^7 ^-)V-\- (2-7 x 7 * v X ^ )V) -1H- tf P P [2, 3-b] 
tf U i?>-2-%)l#* v-T;i/^t H 

4, 6-v7x5 i ;l/-l-(2-y' x7 ^ vX5^;i/)-lH-tf P P [2, 3-b] tf U ^>-3- 

h u^^^nj£^J5o (i) tmmz\sT.i-i/7 ; *?-)v 
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-l-(2-7x/^5/X^;i/)-lH-tfDD [2,3-b] tf U >-2-£ * :> 7 
F £ "a L o 

'H-NMR (CDCI3) <5 : 2. 63 (3H, s), 2.76 (3H, s), 4.32 (2H, t, J = 6. 
0 Hz), 5.16 (2H, t, J = 6.0 Hz)! 6.76-6.81 (2H, m) , 6.88-6.95 (1 
5 H, m), 6.99 (1H, s), 7.17-7.23 (2H, m) , 10.23 (1H, s) 
IR (KBr) cm' 1 ; 2226, 1672, 1586, 1501, 1466, 1252 
(2) (2E)-3-[3-v7 / -4, 6--^^ 3^-1 -(2-7 x J * ->X^;i/)-lH-lf o 
P [2, 3-b] tf U V >-2— f )V] 7 2 U )Vm^)V 

3-y77-4,6-y^f Jhl-(2-7xy * vX^;i/) -1H- If □ D [2,3-b] 
10 tf U y>-2-*J^ + y7^rt F <b *5S0»J5O (2) £ IsJ^tC IT, (2E) 
-3-[3-y7y-4,6-^^fJhl-(2-7i / * ->X ^;i/) -1H- tf P n [2, 3-b] 

tf U i?>-2— <)l>]7? u;u^x^;i/^-&^L^:o 

HPLC (220 nm) ^£^94 % ({£*#($P B 14. 66#) 
MS (APCI+, m/e) 390 (M+l) 
15 (3) (2E)-3-[3-y7y-4,6-y^fJhl-(2-7iy ^ >X^;i/)-lH-hf P 

p[2,3-b] tf u ^>-2— r;p]y 7 vjvm 

(2E)-3-[3-->T /-4, 6-^^fJH-(2-7i 7 ^ S/X^;P) -1H- tf P P 
[2,3-b] tf U v>-2— r;U]T^ ij;P^X^-;P^?>^SgM50 (3) i|WI^(C 
IT. (2E)-3-[3-i/y 7-4, 6-> f ^^^-l-(2->'x / ^ vX^;i/)-lH-tf P 

20 P[2,3-b] tf U > ? >-2-'f ;w]t^ u;i/^^-&^bfc, 
HPLC (220 nm) MS95 % (&Jf P#KI3. 95#) 
MS (APCI-, m/e) 360 (M-l) 

(4) (2E)-3-[3->-7y-4, 6-y^fJl/-l-(2-7iy ^yXf;i/)-lH-k!D 
P [2,3-b] tf U v>-2— f ;P]-N-3-tf U 7 g;W7 5 F 

25 (2E)-3-[3->'7 /-4,6-> ? ^^;i/-l-(2-7x 7 ^~>X^;P)-lH-tf P P 

[2,3-b] tf u >?>-2— r;u]T^ y ;i/$e<h3-tf g e>^ss^j5o (4) <h 

IWI^I^ UT(2E)-3-[3->'T 7-4, 6-v 5 ;* ^;l/-l- (2-7 x / * z>X^;l/) -1H 
-If PP [2, 3-b] tf g 5/>-2—r ;i/]-N-3-tf U y^7 7 U;i/7^ F££-/& 
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HPLC (220 nm) M&82 % ({£Jf B#F^3. 41#) 
MS (APCI+, m/e) 438 (M+l) 

mmm 6 3 

(2E)-3-[3-v7/-4, 6-;^fiH-(2-7i 7 ^ :/X3^;i/) -1H- tf PP [2, 
5 3-b] fcfU v>-2— f;H-N-(2, 2-^^^;1/t- h 7 t H P-2H-tf7 >-4-- f 

(2E)-3-[3-vT ;-4,6-y^^H-(2-7x 7 ^>X^;i/)-lH-tfP P 
[2, 3-b] tf U > ? >-2— HHT^ U ;Hfc£2, 2->?*^;i'5 : - h7kH P-2H- 
tf ^>-4— T;i/T^ >fr*>^MM50 (4) £|ig*3SK:l/T(2E)-3-[3-S'7V- 
10 4,6->?^fJ|/-l-(2-7xy + yX5 1 ^)-lH-tfDn[2 ( 3-b] tfU> ? >-2- 
^;P]-N-(2,2-^p<^;i'X t H P-2H-tT^ >-4-f ;i/)T^ U ;ut ^ H 

HPLC (220 nm) *&£92 X (<&JfP# HI 4. 12#) 
MS (APCI+, m/e) 473 (M+l) 
15 MMM 6 4 

4, 6-> ? ^^;1/-2-[(ie)-3- ; e;1/7}> ij y-3-^-^y-i-7 p a^-;p]-i-(2->' 
i7 ^>X^;W-lH-tf P D [2, 3-b] tf U >>>-3-;*7;W#X h 0)1 

(2E)-3-[3-->7 /-4,6->?^f;hl-(2-7x / * ~>X^;iO -1H- tf D D 

[2, 3-b] tf u s?>-2— r;p]T^ u;nfct*;p*u >^e>njgM5o (4) <h 
20 i^filt LT4,6->M^;i'-2-[(iE)-3-;&;u* u y-3-t+y-i-7'D^- 
M-i-(2-7x y ^->x^;u)-iH-trp p [2, 3-b] tru ^>-3-#;i/#x h 

HPLC (220 nm) #6^96 X (*£J3fII#F«13. 96#) 
MS (APCI+, m/e) 431 (M+l) 
25 ^J£#j| 6 5 

(2E)-3-[3-5>yy-4,6-^^^-;i/-l-(3-tf U vUl/^JlO-lH-tf P P [2,3- 
b] tf U v>-2— r;l/]-N-3-hf U >?;i/7^ 5 K 

(i) 3-s/T/-4,6-> ? y ^;i/-i-(3-eu >?;i/^^;u)-iH-tf p p [2, 3-b] tf 

U Iris 7 )V ir "t. H 
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4,6-v*^;i/-l-(3-tf' J yJMfJl/)-lH-tfOD [2, 3-b] tf g > f >-3-* 

h u ;p^snjfi«5o (i) tmm\zvx. z-i/7 / -4, 

1- (3- fcT U S^l^^l/J-lH-tf P □ [2, 3-b] tf U y>-2-*iH+y7JPf 

5 'H-NMR (CDClj) 6 : 2. 67 (3H, s), 2.77 (3H, s) , 5.94 (2H, s) , 7.03 
(1H, s), 7.20 (1H, dd, J = 8.0, 5.0 Hz), 7.71 (1H, dt, J = 8.0, 
2.0 Hz), 8.49 (1H, dd, J = 5.0, 2.0 Hz), 8.70 (1H, d, J = 2 Hz), 
10.16 (1H, s) 

IR (KBr) cm" 1 ; 2222, 1674, 1590, 1460 
10 (2) (2E)-3-[3-->T7-4, 6-v^^^;P-l-(3-tf U )V * ^ )V) D D 

[2, 3-b] tf g >-2- r ;u] 7 9 x ) )Vn^)V 

3-v7y-4, 6-^^^;P-l-(3-tf U yjMf;i/)-lH-lfPD [2, 3-b] tf U 
y>-2-^;i/^*y7^ft Kfr £HJg0!l5O (2) (2E)-3- 
[3->7y -4, 6-v 5 ^ ^;U-l-(3-tf 'J v^U ;* ^;U) -1H- tf □ □ [2, 3-b] tf g 

15 s>>-2— r g;i/»x^;n£^j£L&. 

HPLC (220 nm) ijS&S92 X (&J#llfr*13. 05#) 
MS (APCI + , m/e) 361 (11+ 1) 

(3) (2E)-3-[3-vT 7-4, 6-^*3^-1- (3- tf U ;* ^Jl/) -1H- tf D P 

[2, 3-b] tf g >-2— r ;u] t ^ u 

20 (2E)-3-[3->-Ty-4,6-^^5 1 ;i/-l-(3-tf U ;* ^;i/) -1H- tf □ o [2, 

3-b] tf g s?>-2— r ;i/]7^ g ;ui?x^;u^e>^J6M50 (3) tiRUtu^L 
(2E)-3-[3-~>yy-4, 6->?^^;i/-i-(3-tf g ^ ^;u) -ih- tf □ a 
[2, 3-b] tf g ^>-2--f ;u]y * UJHS^ifc, 

HPLC (220 nm) ijS&^98 X (^£fB£ HQ 2. 64#) 
25 MS (APC1-, m/e) 331 (M-l) 

(4) (2E)-3-[3-->T y-4, 6->>*^;i/-l-(3-tf g ^;i/)-lH-tf □ P 
[2, 3-b] tf g v 5 >-2— T ;i/]-N-3-kf g y^J^'J^y^ H 

(2E)-3-[3->-Ty-4, 6->?^^;w-i-(3-tf g > 5 ;i/^^;i/)-iH-tf p p [2, 
3-b] tf g^>-2-f ;i/]7^ g;v^i:3-tf u ^>^s*«s«50 (4) tiwui 
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tcLT (2E)-3-[3— >T /-4,6->^^JI/-l-(3-b U z? )V * ^JU)-lH-b P 
P[2, 3-b] b'J > J >-2— T ;U]-N-3-fcTU 5^7* 'J;P75HS^lfc. 
HPLC (220 nm) #6^89 X (« ftftffi 2. 43#) 
MS (APCI+, m/e) 409 (M+l) 

5 mmm 6 6 

(2E)-3-[3— >y y-4,6-> J ^^;i/-i-(3-tf >j ^;i/^^;u)-iH-tf p o [2,3- 

b] tf'J v>-2— T ;P]-N-(2, h 7 b K P -2H- b 7 >-4— f JIO 

(2e)-3-[3-^>t y-4, 6-^^^;p-i-(3-tf u vjv ^;u) -ih- b p p [2, 

10 3-b] b'J 5>>-2— f;W]7* V )\,Wt £.2,2-5? *^)\,<r h^b b*P-2H-b^ 

>-4— r;ur ^ >a> zmmmso (4) £i^«k:lt(2e)-3-[3-">7,/-4,6- 

y^?;hl-(3-lfU y;Mf^)-lH-tfDP [2, 3-b] bU >?>-2— OH-N- 
(2,2-^^^;i/^ h ^b H P-2H-b^>-4— f )V)7 9 U;i/7^ 

15 HPLC (220 nm) fcfcS93 % (##151132. 81#) 
MS (APCI+, m/e) 444 (M+l) 

mmme i 

(2E)-3-[3-y7/-4, B-ittf-JV-l-fr h?tF P -2-7 5 - )V * -1 
H-bP P [2, 3-b] b U >-2— T;P]-N-3-b U y^7^ 5 H 

20 (1) 3-y7y-4,6-^/f;hl-(fh7th , D-2-77-jM5 : ;i/)-lH-lf 
P P [2, 3-b] b U ^>-2-i3J^^y7JI/Tt b* 

4, 6->*;*^;U-1-(t- h 5 b h'D-2-7 7-;MW-lH-lfDD [2, 3-b] 
b'J v>-3-#;i^- h U;P^&HMIM50 (O <h|i«K: H3-y7 7-4, 
6-v^^;i/-l-(^ h 7 b KD-2-7 7-JMfJP)-lH-tfOD [2, 3-b] tf'J 

25 y>-2-*J^ + y7^TtHMLfc. 

'H-NMR (CDC1 3 ) 5 : 1.66-2.09 (4H, m) , 2.62 (3H, s), 2.76 (3H, s), 
3.63-3.89 (2H, m) , 4.30-4.38 (1H, m) , 4.65 (1H, dd, J = 13.0, 4.0 
Hz), 4.89 (1H, dd, J = 13.0, 9.0 Hz), 6.96 (1H, s), 10.19 (1H, 
s) 



WO 2004/007495 || Hi#PCT/JP2003/008791 

79 

IR (KBr) cm' 1 ; 2224, 1680, 1586, 1462 

(2) (2E)-3-[3— >y S-i.B-Ptrjl-l-iT- h7h Ko-2-7 7-;Mf 

;i/)-iH-tfnp [2, 3-b] b u v>-i-' r;u]T^ 'j;mx?;i/ 
3-x7 y-4, 6-i/^ ^;i/-i-(x h 7 b H ^-;p^^;i^)-iH-fcf p 

5 D [2, 3-b] b'J v>-2-^;P^ + >-T;i/5 :f k h* £> *JS0!I5O (2) <h^^JC 
LT(2E)-3-[3-->T /-4,6-^^5 1 ;i/-l-(7 : - h 7 b h'D-2-77-JMf 
;U)-lH-bPD [2, 3-b] bU > J >-2— ()V]T? UMx^J^^^lfc. 
HPLC (220 nm) MS95 * (ftftttlHH. 26#) 
MS (APCI+, m/e) 354 (M+l) 
10 (3) (2E)-3-[3-y 7 / -4, ;i/-l-(f b 7 t h' n-2-7 7-;Mt^ 

;p)-iH-bP p [2, 3-b] b u ^>-2— r;u]T^ u )vm 

(2E)-3-[3-->7/-4,6->^^-JI/-1-(t- h 7 b Fo-2-7 7-JMfJl') 

-lH-bp p [2, 3-b] b u v>-2--f ;i/]T^ u ;w^x^;w^e>HJSM50 (3) 

tmmz LT(2E)-3-[3-->7y-4,6-f/^^;i/-l-(5 : - h7kh'D-2-77 

15 -jMf j^-ih-^dp [2, 3-b] bu ^>-2— on 7 # 

HPLC (220 nm) MS96 * («}^NfM3. 48#) 
MS (APCI-, m/e) 324 (M-l) 

(4) (2E)-3-[3-vT /-4, 6— J/ * 3^-1 - (^ h 7 b F U-2-y 
;i/)-lH-bP P [2, 3-b] tf'J y>-2-^Jl/]-N-3-t!U v^l/T^ U^TS H 
20 (2E)-3-[3—>7 y -4, 6->?*^;I/-1-(t- h =? b ^0-2-77-^/^^) 
-lH-bP P [2, 3-b] b U ^>-2--OP]7? U £ 3- b U ^>^&^ifi^ 
50 (4) t Rl« I: L T (2E) - 3- [3-y 7 7 -4, ^ ^Jhl - (f h 7 k K U - 
2-77XJM^)-lH-lfnD [2, 3-b] bU y>-2-^f jH-N-3-lf'J y>7 

25 HPLC (220 nm) &£^93 * (##P#ra3. 02#) 
MS (APCI+, m/e) 402 (M+l) 
%W\ 6 8 

(2E)-3-[3-5>Ty-4, 6-v ^ 3^-1 - (^ h 7 b H D-2-7 7 ^;U)-1 
H-bP P [2, 3-b] b U v>-2— OH-N-(2, 2-v*^;Ut- h 7 b K P-2H-b 
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-lH-tf d □ [2,3-b] tr u v^>-2— r ;n 7 ^ u ;u$?£2, 2->>*^;wt- b ^ t 

KP-2H-tf ^>-4— r;PT^ >frt>MMM50 (4) £|WU££ LT(2E)-3-[3 
5 -y7;-4,6-y7fJH-(r b 5 fc: b* P -2-7 7 -)V* -1H- t° □ P 
[2,3-b] tf U v >-2— T ;i/]-N-(2,2-v?^^;W^ h7hh* P-2H-tf ^ >-4- 

HPLC (220 nm) fcfcg88 35 ( 4£ f£ fSJ 3 . 63#) 
MS (APCI+, m/e) 437 (M+l) 
10 SIMM 6 9 

4, 6-'7^5 1 ;w-2-[(iE)-3- ; t;i/^u y-3-^-^ v-i-7p^-;1/]-i-(x b 
=f b h p-2-7 ^ -;w^^;i/)-iH-trp p [2, 3-b] tf u ^>-3-#;i/#x b 

(2E)-3-[3->7/-4, 6-v^^;U-l-(^ b ^ k H U-2-7 7 
15 -lH-tfPP [2,3-b] tfU > ? >-2--1*;i/]y ^7 V )imt : £)i'*V >fr*>mMM 
50 (4) t|Wia^LT4, 6-> 5 ^^;U-2-[(lE)-3- ; E;U^ U /-3-^-^V-l- 
7°n^-JH-i-(f h7kH P-2-7 7 -)l*?-)l)-\}i-¥n a [2, 3-b] tf 

u v>-3-t>;p#x b u j^^ifc. 

HPLC (220 nm) MS92 % (Umv$ffl3.Mft) 
20 MS (APCI+, m/e) 395 (M+l) 
##0*J 1 6 

l-^>Xt K U ;i/-4, 6-^^^;P-lH-hf P P [2, 3-b] tf U i?>-Z-ti )l>7$- 

hu;i/ (1) ^j^jpx^y/ - hu;p tj'J^a^ 

X;7v/XbU;U (50.0 g, 656 mmol), *mx.^)l (50.9 g, 687 mm 
25 ol), tert-7^/-;i/ (60 ml), b;WX> (600 ml) M&m\Z 7JU7A 
tert-:/ b*~> F (73.6 g, 656 mmol) £3K&T4> bfotin*., SIT 
4 BtP^ffi^bfeo ttf&^ifcU x^y-;u-x-^;i^ (1 : l)T25te#Lfc. 
1RM83.0 g, iR^91.2% 

'H-NMR (DMS0-d 6 ) 6 : 3. 03 (2H, s), 8.24 (0. 8H, s) , 8.55 (0.2 H, 
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S). 

(2) l-^>Xfc H U ;i/-4, 6-v*^;i/-iH-tfo □ [2, 3-b] tf 'J >> >-3-# 

*;V^^X^^yzh'j;i/ *'J^A1|(10.5 g, 72.0 mmol), 75/ 
^7i'JM3'> (14.5 g, 79.2 mmol) <D* (30 ml) ilCiitW 
m (30 ml) £iP;5L, 100 30 ftmmfth, *.7k\Z&\,*fc 0 V 

e©i«i©f h7tFD77> (75 ml) tX^;-j|/ (75 ml) m 
mz. tJ U 7M h^> H (10.5 g, 125 mmol) & 'P L> ~f ~D 1$Q , glf 
1 i^P^^L, 3!K7j<lca^fc 0 @^X:P;l/T&ajL, 

Z\(DteWm<D^? (75 ml) ^«(l7tf;P7th> (5.86 g, 5 

8.6 mmol) tmm.m (2.0 ml) £ Hi Id JDO > 3 f$ PilJJof&a^ U &ftJ«W 

*ica#\ ^^x^;uTttffi t^c ttffi?s^7KT^?tb, m*mwt~?if* 

JRM7.44 g, iR«1.8* 

'H-NMR (CDC 1 3 ) 6 : 2. 55 (3H, s), 2.72 (3H, s) , 6.88 (1H, s) , 7.08- 
7.49 (12H, m). 

IR (KBr) cm" 1 ; 2220, 1586, 1524, 1449, 1410, 1395, 1 188, 750, 73 
3, 700. 

1 7 

t - h 5? h HP -2H- tf ^ >-4 — T Jl-7 5 > 
f h 7 t F D -4H- tf :7 >-4-^" > (4.30 g, 43.0 mmol) <D * ? / — )V 

(ii2 mi) mmiz^mr y^-v j± (25 g, 400 mmoi) (12.5 mo 

£flD*_, ^ #J 7^f£ 8? 10% A°^>?^A^ (5. 1 g ) £ 

X^/-;i/ (100 ml) (7.5 ml) £UD;L, ?&&£MffiT@i£U 
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'H-NMR (DMS0-d 6 ) 6 : 1.54-1.74 (2H, m) , 1.82-1. 98 (2H, m) , 3.27- 

3.38 (3H, m), 3.87-3.94 (2H, m) , 9.05 (3H, bs). 

IR (KBr) cm''; 2966, 1377, 1 163, 1088, 1015, 986, 862. 

MffiM 7 0 

(2E)-3-(l-^>X t K U JH-v7;-4, 6->> * ^;I/-1H- tf D □ [2, 3-b] tf 
'J v>-2— r;P)-N-(3, 3-^/?J^fJl/)yn^-M>7$ H 

(1) l-^>Xk H U ;U-2-*;i/^;i/-4, 6-v 5 * ^;1/-1H-If P P [2, 3-b] tf U 

v>-3-^;i/^- h u;i/ 

vM V tf;UT 5 > (l. 21 ml, 9. 26 mmol) ©fh7bh*P77> 
(12 ml) jgjfcK: -78 TCT 1.6 N :/^;H)^>?A (5.78 
ml, 9.26 mmol) £;fJD;JU -78 tT 15 #f?gjft#L£:o C<Dmmz -78 

t-ei-^>Xt H >j;i/-4, 6->?^^;i/-lH-tf D D [2, 3-b] tf U > J >-3-^ 
Jl/^-h'JJI/ (2.00 g, 6.17 mmol) £?ffiTL>.-78 30 #ri»1«#b 

y^fJP*J^7$ K (1.43 ml, 18.5 mmol) £JjnA> ilt 1.5 B# 
JR*1.97 g> iRBjs§87.6* 

'H-NMR (CDC1 3 ) 6 : 2.53 (3H, s), 2.78 (3H, s) , 6.96 (1H, s), 7.26- 

7.33 (10H, m), 8.18 (1H, s), 9.96 (1H, s) . 

IR (KBr) cm" 1 ; 2224, 1 682, 1 588, 1497, 1441, 733, 700. 

(2) (2E)-3-(l-^>Xt F UJH-y7;-4,6-y^f JP-lH-enD [2,3- 
b] tf'J v>-2— UV)-?U^>m X^;U 

l-^>Xt K U;i/-2-*;l/5;i'-4,6-^^^;U-lH-tf DP [2, 3-b] tf U i? 
y-Z-ts )V (1.80 g, 4.93 mmol), fcXfcSBffi. h'Jl^^ 

(1.12 g, 5.02 mmol) CO DMF (19 ml) {^/ftT, 7K^^^h'J^A (6 
0*. 201 mg, 5.02 mmol) £jJD*., 40 ftmm.WV , *fc\Z&€ , 
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i|X*1.62 g, 1R^77.5% 

'H-NMR (CDCI3) 8 : 1.24 (3H, t, J = 7. 4 Hz), 2.57 (3H, s) , 2.76 (3 
5 H, s), 4.13 (2H, q, J = 7.4 Hz), 6.77 (1H, d, J = 16.2 Hz), 6.92 
(1H, s), 7.17 -7.42 (11H, m) , 8.05 (1H, s) . 

IR (KBr) cm"'; 2216, 1 717, 1632, 1591, 1426, 1312, 1265, 1 181, 73 
5, 698, 667. 

(3) (2E)-3-(l-^>Xt K U;P-3-->T/-4,6-^^5 1 ^-lH-tf D D [2,3- 

10 b] tfU >?>-2— n\s)zfn^>wt 

(2E)-3-(l-^>Xb H U ;i/-3-vTy-4,6-> ? ^^;i/-lH-tf DD [2,3-b] 
tf U iS>-2-i )V) -fU^s>m (1.52 g, 3.59 ramol) 01^;- 

;i/ (14 ml), THF (10 ml) mWZ 1 N i^Wtit^ V U AtK^^ (7.2 ml) 

4XM1.36 g, iR^95.885 

'H-NMR (CDCI3) <5 : 2.58 (3H, s), 2.76 (3H, s), 6.73 (1H, d, J = 1 
5.8 Hz), 6.94 (1H, s) , 7.16-7.50 (11H, m) , 8.06 (1H, s). 
20 IR (KBr) cm" 1 ; 2975, 2216, 1694, 1630, 1591, 1495, 1435, 1323, 12 
73, 1215, 974, 910, 735, 700. 

(4) (2E)-3-(l-^>Xh K U ;l/-3-5>Ty-4,6-v^^;W-lH-h!D P [2,3- 

b] tf u r ;u)-n-(3, 3-x^^;i/^^-;u) yn/i-2-x>7^ f 

(2E) -3- (l-^ >X b H U ;W-3--> 7 7 -4, 6- v ;* 3^l/-lH- 1? □ o [2, 3-b] 
25 hf U > ? >-2--T;i') 7°P^<>^ (200 mg, 0.506 mmol) <D THF (2 ml) & 
DMF (0.01ml), **4fV)U/UV F (0.053 ml, 0.607 mmol) £;(JD 
A, MTH$H«#U, »J££ttJBET©3;Ufc. gSSI* 3, 3-^j*^;W ^ 
^^7 5 > (0.103 mg, 0.760 mmol), h'JXf^7$> (0.177 ml, 1. 
27 mmol), THF (4 ml) ®miZ. fci&TJO*., fcftiT 1 ^Kft^U> 
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: i) Tiii. iwi^s^ibxifc, z\n*^*-v->. @i^x^;u 

iRfi78.0 mg, 1R3S31.5* 

'H-NMR (CDC 1 3 ) <5 : 0. 92 (9H, s), 1.37 -1.45 (2H, m) , 2.56 (3H, s), 
2.75 (3H, s), 3.24-3.35 (2H, m) , 5.48 (1H, bs), 6.75 (1H, d, J = 
15.6 Hz), 6.91 (1H, s), 7.21-7.44 (11H, m) , 8.04 (1H, s) . 

IR (KBr) cm" 1 ; 3279, 2216, 1661 , 1622, 1591, 1557, 1507, 1497, 14 

49, 1426, 1331, 735, 698. 

mmm 1 1 

(2E)-3-(l-^>Xt H U ;i/-3-vT 7-4, 6->> ;* M u u [2, 3-b] tf 

U V>-2-' T ;U)-N-t- h =7 t K P -2H- tf^>-4 — f n /1-2-X > 7 ^ K 
(2E) -3- (1-^ >X k H U ^-3-:x T 7 -4, 6- *J * 3^-lH- tf P P [2, 3-b] 
t! U >-2— f 7°P^>^ (300 mg, 0.759 mmol) <D THF (3 ml) m 
m\Z DMF (0.03ml) , rfr^flf U P U K (0.0796 ml, 0.912 mmol) £ 

nm.^'T k HP-2H-tf ^>-4— fJl/7$ > ^^^(184mg, 1.51 
mmol), h'JX^;i/T^> (0.560 ml, 4.01 mmol), THF (3 ml) mfalZ, 

KftiTtiax.. i mm. MT 12 mmmftv. fcfom*7kiz&€. 
mwt^^jix^tavrco mmm&7k-cm&v, myKmwt^^^^^Ax^, 

iR* 173 mg, 1K*P46.5* 

'H-NMR (CDC1 3 ) <5 : 1.26-1.62 (2H, m) , 1.84-1.90 (2H, m) , 2.57 (3H, 

s), 2.75 (3H, s), 3.38-3.49 (2H, m) , 3.92-4.10 (3H, m) , 5.54 (1 
H, d, J = 8.2 Hz), 6.78 (1H, d, J = 15.8 Hz), 6.92 (1H, s), 7.20- 
7.45 (11H, m), 8.05 (1H, s) . 
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IR (KBr) cm"'; 3300, 2215, 1 657, 1618, 1591, 1547, 1426, 1335, 91 
2, 735, 698. 
#%#J 1 8 

4, 6-^>?;H-[(lR)-l,2, 3, 4-t" h7th'Dt7^ U>-l—f ;i/]-lH-tf 
P P [2, 3-b] tf U ^>-3-^j;i/^- h g ;u 

*;P5J^^y7-h'J^ *'J^Ai(10.5 g, 72.0 mmol), (1R)-1, 
2,3,4-fh7tFn-l-t75 : Jl/7 5> (11.6 g, 79.2 mmol) (DtK (30 
ml) ^^(d, MT^i (30 ml) 100 *CT 30 #IHH*#L, 3k 

i^^ifd©fft«tl©Th7bFD7 7> (75 ml) tI^;-Jl/ 
(75 ml) ^ilI^'J7Alh+yK (10.5 g, 125 mmol) 

sit i P#fym#i^ *zM;:&^7c\ wwtz.?-)i>~citottiv, 
M&mtc ^(Dmwmoix.? y —)i (75 mo mmzy-tT-jiriz h> 

(5.86 g, 58.6 mmol) <hit&^ (2.0 ml) £ Jig fC in , 3 B#F H 1JD^M^ 
JR»6. 71 g, M38. 1* 

'H-NMR (CDC 1 3 ) 6 : 1.79-1.94 (2H, m) , 2.16-2.55 (2H, m) , 2.63 (3H, 

s), 2.72 (3H, s), 2.88-2.98 (2H, m) , 6.24 (1H, t, J = 5.8 Hz), 
6.81 (1H, d, J = 7.2 Hz), 6.92 (1H, s) , 7.10-7.30 (4H, m) . 
IR (KBr) cm-'; 2218, 1 588, 1524, 1447, 1 391, 1 188, 745. 

nmm i 2 

(2E)-3-{3—>7/-4, 6-^^^;i/-l-[(lR)-l, 2, 3, 4-7=" h7kHDt7^ 
V>-\-' T ;l/]-lH-tf P P [2, 3-b] tf U v>-2— f ;W-N-[(4S)-2, 2-^7t3 : • 
,'^ "T V 7 t: K P-2H-tf ^ >-HM7DA-2-X>75 K 

nmm 1 3 
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(2E)-3-{3-->Ty-4,6->?^^;P-l-[(lR)-l,2,3,4-^ h z> t h*Dt7^ 
U>-1 — T ^]-lH-tfPD [2,3-b] fcf'J > 5 >-2— T ;H-N-[(4R)-2, 

(1) 2-*;U3S;U-4, 6-v**^;U-l- [(1R) -1,2,3, 4-f h7kh'Dt7^l/ 

5 >-i— r;H-iH-tf □ p [2, 3-b] tr u :/>-3-#;i/#x h u ;i/ 

V-i V7°U tf;i/T5 > (3.72 ml, 28.4 mmol) Ofh7tHD77> 
(36 ml) mm\Z -78 1.6 N >^;H)3^A ^\^+h>^^ (17.7 

mml, 28.4 mmol) £iP;5L, -78 tT 15 # Fsl H # L . £<£>f§?£K: -7 
8 4, 6-v* * 3^-1- [(1R) -1,2,3, 4-t- t Fnt7^t/>-l-^ 

10 ;H-lH-tfP P [2,3-b] t! U > ? >-3-^;i/#- h U ;K5. 70 g, 18.9 mmol) 
<Z)THF (60 ml) mm&mTV. -78 tt 30 ^^S#bfeo i?*?-)V* 
;PA7 5 K (5.37 ml, 56.7 mmol) SrSP^., ^*&T 1.5 l$F*Uf#l^ * 

15 1RM6.00 g, J|X>^96.3* 

'H-NMR (CDC 1 3 ) 6 : 1.98-3.18 (12H, m), 6.33 (1H, d, J = 7. 6 Hz), 

6.79-7.23 (5H, m) , 9.89 (1H, s) . 

IR (KBr) cm"'; 2222, 1688, 1586, 1497, 1447, 731. 

(2) (2E)-3-{3-v7/-4, 6->>*^;U-l-[(lR)-l, 2, 3, 4-t 1 h5tHDt 

20 v>-\-' r ;i/]-iH-tfp p [2, 3-b] m u vy-i— r jH7°da o -2-x>i? 

X5PJP 

2-^;P^;U-4,6-> ? ^^;i'-l-[(lR)-l, 2,3,4-^ h7bh'Pt7^l/>- 

l— r ;i/]-iH-ep p [2, 3-b] tr u > ? >-3-7j;i/^- h u ;u (5.95 g, i8.im 

mol), hUX^;U (4.12 g, 18.4 mmol) (£> DMF (60 ml) 

25 ld*#T, TK^-fb-^ h >J r> A (60*. 736 mg, 18.4 mmol) SrjDX, 

U tt^f^t! 7 PV h 7 W - (^\^-^> : Sf»X5 L ;i/= 9 : 1) 
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JR»4.55 JR$62.7X 

'H-NMR (CDC 1 3 ) 6 : 1.26 (3H, t, J = 7.0 Hz), 2.05-2.35 (4H, m) , 2. 
60 (3H, s), 2.77 (3H, s) , 2.91-3.09 (2H, m), 4.15 (2H, q, J = 7.0 
Hz), 6.54 (1H, d, J = 7.8 Hz), 6.68-7.28 (7H, m) . 
5 IR (KBr) cm"'; 2216, 1717, 1634, 1588, 1427, 1312, 1260, 1 181, 10 
36, 978, 748, 735. 

(3) (2E)-3-{3-v-T/-4, 6-v* ^^-1-[(1R)-1, 2, 3, 4-t- h^th'Pt 
7? U>-\— T ;i/]-lH-tf D P [2,3-b] tf U v>-2--f ;Hyo/N°-2-X>M 

(2E)-3-{3-i>T/-4,6-> ? ^5 : -;P-l-[(lR)-l,2,3,4-^ h7hh'Pt7 

io * v>-\— r ;i/]-iH-tfD □ [2,3-b] tf u > ? >-2— r ;H^O/V2-X>iI 

3^1/ (4.25 g, 10.6 mmol) <DX^/-;U (40 ml), THF (30 ml) 
1 N 7kWtlt7- h V &7kmWi (21 ml) £JnA, ^2&T 1 ^mm^LTco 

15 £LT*#£ft7c:„ Itl^^XfJk 'N >2» £ Si&H b fc. 
JRM2.84 g. 1R^72.05I! 

'H-NMR (CDC1 3 ) <5 : 2. 05 -2. 42 (4H, m) , 2.60 (3H, s), 2.77 (3H, s), 

2.99-3.09 (2H, m) , 6.53 (1H, d, J = 8. 0 Hz), 6.74-7.37 (7H, m) . 
IR (KBr) cm*'; 2942, 221 6, 1694, 1628, 1 590, 1435, 131 9, 1 264, 12 
20 17, 976, 910, 733. 
7t¥mmV9. 8%ee 

(4) (2E)-3-{3-vTy-4, 6-v^^;P-l-C(lR)-l,2,3,4-^ h^bHDt 
7 $ U>-\— f ;H-lH-fcTD □ [2,3-b] t?U >-2— f )V) -N- [ (4S) -2, t-z? 

h7k F P-2H-tf y >-4— T ;P] 7°U A-2-X>7 5 H 
25 (2E)-3-{3-vT y -4, 6-v 5 ^ ^;U-1-[(1R)-1, 2, 3, 4-t" h7k h'Dt7 

^ i/>-i— on-iH-tr □ d [2, 3-b] tr u > ? >-2— r ;h-n-[(4r)-2, i-v* 

^JIt- h t H P-2H-t? ^ >-4— T ;i/] A°-2-X>T a F 
(2E)-3-{3-->Ty-4,6->?^5 L ;i/-l-[(lR)-l,2,3, 4-7=- h7kFPt7^ 
|/>-l— r;U]-lH-tfP P [2,3-b] hf U ^>-2--f;H^P/t-M>i (861 
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mg, 2.32 mmol) <D THF (8 ml) BW.\Z DMF (0.10ml), ^"^IfU )V>7 U 
U H (0.243 ml, 2.79 mmol) ^2ST1 ftMttttl,. mm&MHE. 

~F@£L£:.8m£2, 2->?^^;U^ h7k H P-2H- tf y >-4— f JUT" ^ > 
(600 mg, 4. 64 mmol), MJ X^;l/7^> (1.08 ml, 7.71 mmol), THF (6 
5 ml) fc^TiD*, ftfoT 2 ^rMl^iffl«^U, KJS*&*ta€f» 

^iwiaiifc. ttttsM^^-Tj^^L, 

*U £ MEETS* Lfco 38S*-> U*^*7A^D7 bif^y* 
- ( / \ + -t»'> : @^®?X^;U=2 : 1 - 1 : 1 ) 2 «gt(D>>7 

10 *8JK:JStti3n&> ? 7*7 L l':f?- : (2E)-3-{3-^T/-4, b-i?*^^- 
1-[(1R)-1,2,3,4-t- h7k H P>7^ U>-\-' f ;H-lH-tTD D [2, 3-b] tf 

u > ? >-2— r ;h-n-[(4S)-2, 2-> ? ^^;i/T- h 5 1 Hn-2H-tf 7 >-4— r;u] 

:/p/\°-2-X >7 ^ K 
HXS247 mg, i|X^22. IX 
15 'H-NMR (CDClj) 6 : 1.24-1.40 (8H, m) , 1.80-2. 30 (6H, m) , 2.59 (3H, 
s), 2.76 (3H, s), 2.90-3. 23 (2H, m) , 3.65-3.80 (2H, m) , 4.19-4.2 
4 (1H, m), 5.51 (1H, d, J = 8.0 Hz), 6.49 (1H, d, J = 7.5 Hz), 6. 
68-7. 26 (7H, m) . 

IR (KBr) cm -1 ; 3268, 2215, 1661, 1622, 1588, 1553, 1507, 1427, 13 
20 31, 1262, 1 198, 735, 748. 

'&\Z®mZftfrz/7 XtU*-?- : (2E)-3-{3-y7y-4,6-y/f;|/- 
1-[(1R)-1, 2,3,4-7=- h7th'Dt7^ U>-\-' r;i/]-lH-tf □ P [2, 3-b] tf 
•J 5>>-2— T ;W-N-[(4R)-2,2-v*^;Per h 7 t K P-2H-tf ^ >-4— f ;u] 
t p p/n°-2-x >y 5 H 

25 1K4222 mg, M19.8X 

'H-NMR (CDC 1 3 ) <5 : 1.20-1. 36 (8H, m) , 1.76-2.29 (6H, m) , 2.59 (3H, . 

s), 2.76 (3H, s), 2.90-3.16 (2H, m) , 3.65-3.80 (2H, m) , 4.19-4.2 
3 (1H, m), 5.48 (1H, d, J = 7.8 Hz), 6.50 (1H, d, J = 8. 1 Hz), 6. 
71-7.26 (7H, m). 
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IR (KBr) cm-'; 3268, 2215, 1661 , 1620, 1 588, 1549, 1507, 1449, 14 
27, 1368, 1331, 1 262, 1 198, 750, 733. 
###J 1 9 

4, 6-v*^;P-l-[(lS)-l, 2, 3, 4-t- h7th*Dt7^ 1/ >-l— f ;i/]-lH-t? 
D □ [2, 3-b] fcf U >?>-3-^^# - h >j;i/ 

t}n;U^;1/X Z 5>y n h U JI/7J U «7Ai£(10. 5 g, 72.0 mmol), (1S)-1, 

2,3,4-fh7kFD-l-t7f ^7=> (11.6 g, 79.2 mmol) OtK (30 
ml) i^MK, ii&Tim (30 ml) £JP*., 100 30 ftmm&V. 

^(Dm^mO'r h7kh'D77> (75 ml) <hx^7 (75 ml) m 

^II^U7Alh + yF (10.5 g, 125 mmol) £'> L^^P*.* ill? 

Z(D1&WW<DJ:& (75 ml) mmiZT-t^frTIz h > (5.86 g, 5 

8.6 mmol) (2.0 ml) £ fli flP ;L , 3 mmUmMffiL, 

->7A«U M£^JET@ifeLfco ^I^itlfi^^SSil 

1RM3.78 g, JR*21.5X 

'H-NMR (CDCI3) 6 : 1.79-1.94 (2H, m) , 2.16-2.55 (2H, m) , 2.63 (3H, 

s), 2.72 (3H, s), 2. 88-2. 98 (2H, m) , 6.24 (1H, t, J = 5.8 Hz), 
6.81 (1H, d, J = 7.2 Hz), 6.92 (1H, s) , 7.10-7.30 (4H, m) . 
IR (KBr) cm"'; 2218, 1588, 1524, 1447, 1391, 1 188, 745. 

nmm i 4 

(2E)-3-{3-^7/-4,6-v*^;i/-l-[(lS)-l,2,3,4-^ h?tHDt7^ 
U>-\— ( ;P]-lH-tT □ D [2, 3-b] tTU v 5 >-2-'T ;U}-N-[(4R)-2, 2-v*3=- 
t H O -2H- If 7 > JH y □ A--2-X > 7 5 K 
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mmm 1 5 

(2E)-3-{3-v7y-4, 6-i?^^;U-l-[(lS)-l,2,3, 4-5^ h7th'Dt7^ 
I/>-l--f;i']-lH-tf O P [2, 3-b] If U ^>-2— f ;^}-N-[(4S)-2,2->?*3 : - 
;^7- h 7 h H P-2H-fcf 7 >-4— r;i/]^P/N'-2-X>T 5 K 
5 (l) 2-#;i^;P-4, 6-^*^;|/-1-[(1S)-1,2,3,4-t- h 9 k Fnt7^ U 
>-i— r ;i/]-iH-tf □ d [2, 3-b] tf u ^>-3-^;p^- h u;u 

v-f 7 y □ hf;i/T ^ > (2.36 ml, 18.0 mmol) (Dfh7kK077> 
(22 ml) -78 tT 1.6 N r/^HJ^A ^\ + -y->^^ (11.3 

mml, 18.0 mmol) £tjq*., -78 'CT 15 ^WiftJ^Ufc. -7 
10 8 1CT 4J-y^f;hl-[(lS)-l ( 2,3,4-fl>7hHat7^1/>-l-'f 
;i/]-lH-tf P P [2, 3-b] M U v ? >-3-7j;W^- h U ;K3. 61 g, 12.0 mmol) 
CDTHF (60 ml) ig?££ii&TL. -78 30 

A75 H (3.41 ml, 36.0 mmol) SrJP*., tfit 1.5 Bff^^^b, tKtK 
1R»2. 00 g, M60. 7% 

'H-NMR (CDC 1 3 ) 6 : 1.98-3.18 (12H, m) , 6.33 (1H, d, J = 7. 6 Hz), 
6.79-7.23 (5H, m) , 9.89 (1H, s) . 
1R (Or) cm"'; 2222, 1688, 1586, 1497, 1447, 731. 
20 (2) (2E)-3-{3->-T 7 -4, 6->? ;* ^;P-1 - [ (1 S) -1 , 2, 3, 4-7=- h ^ b h'Ot 
7? Uy-l-'f ;i/]-lH-tfP P [2, 3-b] tf U -7>-HJH7*DA-M>| 

2-*;|/5;l/-4, 6-v?*^;U-l-[(lS)-l, 2,3, 4-t* h7tHOt7^l/>- 
1— T;i/]-lH-tfPP [2,3-b]tf U > ? >-3-*;U3^X h (2.00 g, 6.07 m 
25 mol), h'Jl^ (1.38 g, 6.17 mmol) <D DMF (20 ml) 

lC3fC^T> K'J^A (60SK, 247 mg, 6.17 mmol) gfl 

T 1 BSIffl«#U **fcft# v S8imj|llHlbfc. ttUtimZTkX&c 

U 7jy;P7J 7A^ P V N ^7 7^ - (^\++f-> : @^^X^;P= 9 : 1) 
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IK* 1.44 g, JR^59.5X 

'H-NMR (CDC 1 3 ) <5 : 1.26 (3H, t, J = 7.0 Hz), 2.05-2.35 (4H, m) , 2. 
60 (3H, s), 2.77 (3H, s), 2.91-3.09 (2H, m) , 4.15 (2H, q, J = 7.0 
5 Hz), 6.54 (1H, d, J = 7.8 Hz), 6.68-7.28 (7H, m) . 

IR (KBr) cor 1 ; 221 6, 171 7, 1634, 1588, 1427, 1312, 1 260, 1 181, 10 
36, 978, 748, 735. 

(3) (2E)-3-{3-^T/-4,6-> J ^^;P-l-[(lS)-l,2,3,4-7 = - h5t FDt 

7$ u>-\-' r ;p]-iH-trn n [2, 3-b] tr u z/>-z— r )i}y°u a°-2-x>®? 

10 (2E)-3-{3-vTy-4,6-^^.^;i/-l-[(lS)-l,2,3,4-7^ h7th'Ot7 
^ l^>-l--< ;H-lH-hf D □ [2, 3-b] hf U y>-2-^JHyn/t-2-I>|X 
(1.40 g, 3.50 mmol) 0I^/-J|/ (10 ml), THF (10 ml) mWiZ 

i n 7mit-}- b v i±7kmm a mo mwc i mmmwvrz. 0 s 

1RS1. 17 g, iR^90. 0* 

'H-NMR (CDC1 3 ) 5 : 2.05-2.42 (4H, m) , 2.60 (3H, s), 2.77 (3H, s) , 
2.99-3.09 (2H, m) , 6.53 (1H, d, J = 8.0 Hz), 6.74-7.37 (7H, m) . 
20 IR (KBr) cm' 1 ; 2942, 2216, 1694, 1628, 1590, 1435, 1319, 1264, 1 2 
1 7, 976, 910, 733. 
ft¥ffl.& 99.8*ee 

(4) (2E) -3- {3—> 7;-4,6-y^fJH- [(IS) -1,2, 3, 4-5=- h7t h'Dt 
7? U>-l--1*;i/]-lH-t? □ P [2, 3-b] tf 'J ^>-2—f;i/}-N-[(4R)-2, 2-z? 

25 h ^ t KP-2H-kT^ >-4— fWynA'-2-i>7 a H 

(2E)-3-{3-->T /-4, 6->?^^;i/-l-[(lS)-l,2, 3, 4-7=- h5kHDt7^ 
V>-\-' T ;i/]-lH-tf O D [2, 3-b] tf U > ? >-2— r;i/}-N-[(4S)-2,2-^^^ 
h^h KD-2H-tf ^>-4— f ;P]y □ A°-2-X>T 5 H 
(2E)-3-{3-y7 7-4, 6- 5? ^ 3^-1- [ (1 S) -1 , 2, 3, 4-t- h5tHDt7 
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9 U>-1-' T ;P]-lH-tTP P [2,3-b] fcf U i?>-2— T ;i/}yPA°-2-X>^ (8 
61 ing, 2.32 mmol) <D THF (8 ml) mt&lZ DMF (0.10ml), **1fU;P^ 
P'J H (0.243 ml, 2.79 mmol) £Jjn;l> iitl I^RUJtJfcb, 
JEE~F@*Lfc. gm£2,2-v*5P;Uer h^b K P -2H-fc? 5 >-4— T ;U7 a 
5 > (600 mg, 4.64 mmol), h l Jlf^7 5> (1.08 ml, 7.71 mmol), TH 
F (6 ml) mmiz. ft&Tlia*-, tK^T 2 Nrffll^raft^L, K Wi £ 7jc iz 

57 4— (^\^1t > : imX5P;i/=2 : 1 -1 : 1 ) TtiL, 2 li® 
10 yy^rl/tT-^^lLfcc 

lffl(:^ffi$n^y7XTl/tY- : (2E)-3-{3-->T y-4, e-^^^JU-i 

-[(1S)-1, 2, 3,4-t" h7t Knt7^1/>-l--f ;U]-lH-tfPP [2,3-b] bf 

U 5?>-2— f ;i/}-N-[(4R)-2, 2-v*j*^;i^ h 7 t H P -2H- tf 5 >-4— f ;W] 

7*DA-2-l>75 K 
15 1R4195 mg, JK^17.4« 

'H-NMR (CDClj) 6 : 1.24-1.40 (8H, m) , 1.80-2. 30 (6H, m) , 2.59 (3H, 
s), 2.76 (3H, s), 2.90-3. 23 (2H, m) , 3.65-3. 80 (2H, m) , 4.19-4.2 

4 (1H, m), 5.51 (1H, d, J = 8.0 Hz), 6.49 (1H, d, J = 7.5 Hz), 6. 

68-7.26 (7H, m) . 

20 IR (KBr) cm"'; 3268, 2215, 1 661, 1 622, 1588, 1553, 1507, 1427, 1 3 
31, 1262, 1 198, 735, 748. 

m\zmmz titis 7 u*-?- (2e)-3-{3-->t/-4, e-^;*^-!- 

[(1S)-1, 2, 3,4-t^ h =7 b h'07"7^ U>-l—i JU]-1H- b° P P [2, 3-b] tf U 
5>>-2~f ;H-N-[(4S)-2, l-V*^)],^ h7kH P-2H-hf 7 >-4— f 7 
25 P/\°-2-X>7 5 H 

JRftl45 mg, JR^12.9X 

'H-NMR (CDCI3) <5 : 1.20 -1.36 (8H, m) , 1.76-2.29 (6H, m) , 2.59 (3 
H, s), 2.76 (3H, s), 2.90-3.16 (2H, m) , 3. 65-3.80 (2H, m) , 4.19- 
4.23 (1H, m), 5.48 (1H, d, J = 7.8 Hz), 6.50 (1H, d, J = 8. 1 Hz), 
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6.71-7.26 (7H, m) . 
IR (KBr) cm" 1 ; 3268, 2215, 1661, 1620, 1588, 1549, 1507, 1449, 14 
27, 1368, 1331, 1262, 1198, 750, 733. 
2 0 

[2,3-b] tr u >?>-3-*^^n h u ;u 

1) (4-7J^D7iZJl')(7xZ^)^5 : J^J^7$ K 

4-7Jl/tD^>y7x/> (15.0 g, 75.0 mmol) , 3r^7 >^: — «>A 
(38.5 g, 610 mmol) M&W* 170 10 mffl&& L , fcS 

1R* 13. 2 g, i|X^76. 1% 

'H-NMR (CDC1 3 ) 6 : 6. 22-6. 33 (2H, m) , 6.96-7.40 (9H, m) , 8.30 (1H, 
s). 

15 IR (KBr) cm"'; 3264, 1661, 1605, 1508, 1383, 1225, 1 1 59, 829, 70 
0. 

(2) l-(4-7jWP7x-JP)-l-7i-iM^>75> 
(4-7JWa7i^W(7xZjl/)^5 1 Jl/*J^75h , (13.l g, 57.1 m 

mol), mm.m (80 ml), (160 ml) (DU&W.* 90 tt* 3 B# 

20 RS3Jf#L, ^ja^T^^l^. 6 N 7Ki?fb^" h U U A7.kiM (200 ml) £JD 

Kill. 4 g, 1R^99. 1* 

'H-NMR (CDClj) <5 : 5. 20 (1H, s), 6.94-7.37 (9H, m) . 
25 IR (KBr) cm; 1 ; 3061, 1603, 1507, 1453, 1223, 1 157, 843, 783, 700. 

(3) 2-({ [(4-^;P^-p 7 x. (7x.-)V)*?-)V]7^ /}^^U»7 

sfc;US;p*£ W— h # U #Aifi(7.26 g, 49.7 mmol), l-(4-7 
;^P7i->)l/)-l-7x-;M^>75>(11.0 g, 54.7 mmol) <7>7.K (2 
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St^X5P^T#3ttSb7c: 0 ftHtbil££7KTi5fc#L, M*«KKT^^'>^A 
1RS14.0 g, i|X^99.6* 

'H-NMR (CDCI3) 6 : 3. 12-3.17 (2H, m) , 5.34-5.39 (1H, m), 5.55-5.58 

(1H, m), 6.73-7.44 (10H, m) . 
IR (KBr) cm" 1 ; 331 6, 2195, 1645, 1603, 1 508, 1225, 1 159, 833, 70 
0. 

(4) 5-t^ y-[-[(4-7j^o7x^) C7i-;io*^;i/]-iH-t:n-;i/ 
-3-# ;i^- h u )V 

2-(([(4-7JWD7iz;V) (7i-;H^fJl/]7S /} ^^U»^^ 
> h U ;K13. 9 g, 47. 7 mmol) Of h7th*D77> (50 ml) <h X 
(50 ml) JSjftK, i)iJ-)Alh^yF (7.05 g, 83.8 mmol) 

Z'pi.'T-DtoZ-. iSt l i$W«#U, *tMc&^;£o ^SStxfJi/Ti 

iR*13.8 g, JR^99.3« 

'H-NMR (CDC1 3 ) <5 : 3. 00 (2H, bs), 5.80 (1H, d, J = 1.8 Hz), 6.45 

(1H, d, J = 1.8 Hz), 6.55 (1H, s), 6.94-7.42 (9H, m) . 

IR (KBr) cm' 1 ; 3385, 2220, 1605, 1508, 1 227, 1 1 59, 819, 700. 

(5) l-[(4-7WD7i-W (7x-Jl,)^5 : JH-4 ) 6- i? * 7)V-m- tf O 

□ [2,3-b] tf u v>-z-t} - h u;u 

5-7^ y-i-[(4-7>)l/tn7i-^) C7:nx;i/)*^jH-iH-tf □— ;)/-3 
-*;WaJ?— h U ;P (13.7 g, 47.0 mmol) <DJL?/-)l (200 ml) mmiZ 
7t^;i/7th> (5.66 g, 56.6 mmol) <h^&^ (2.0 ml) Sffilcftl 
A, 3 B#raiDSftjS»EU fi8fPS#*fcffi^, »Ki^t«ifflL&. JifefcB 
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JRS10.0 g» iR^59.9* 

'H-NMR (CDC 1 3 ) 6 :2.55 (3H, s), 2.72 (3H, s) , 6.89 (1H, s), 7.03- 
7.46 (11H, m). 

IR (KBr) cm" 1 ; 2220, 1588, 1524, 1508, 1449, 1408, 1393, 1227, 1 1 
5 96, 1161, 739, 700. 

mmm i 6 

(2E)-3-{3-y7;-l-[(4-7^tD7z^l/) C7 x. * -4, 6->> 
^^;P-lH-tf D O [2,3-b] If U f ;H-N-(2, h7tH 

P-2H-t? 7 >-4— T ;i/)^P A°-2-X>T ^ H 

10 (1) l-[(4-7MD7x-jP) (7i^)^^]-2-*^^K6-y^ 
3^-lH-tf P P [2, 3-b] tf U >>>-3-7j;i/#~ h U )V 

5M V 7*D tf;|/T^ > (4.46 ml, 34.0 mmol) <D"r h 7 \i Y u 7 7 > 
(50 ml) -78 tt 1.6 N ^^^U^^A ^\*1t->M (21.3m 

ml, 34.0 mmol) SriO*., -78 1C*T? 15 # Pal it # L £: „ -78 

15 ■CTI-[(4-7Jl/tD7x-;i/) (7i^^)^f;i/]-4, 6-5? * ^;|/-1H- fcf 
□ O [2, 3-b] tf U 5?>-3-*;U#— h U ;K9. 35 g, 26.3 mmol) §ITl, 
-78 tT? 30 ttmm.Wl;Tco y^fJ>*^A75 F (5.26 ml, 68.0 mm 
ol) £JraA> ilT 1.5 p#p^jf#b, *7M;i££\ Wl^TJilltlit 

20 T@5feb, IWft^aftlTlL 
JJX«9.64 g, i|X^95.4X 

'H-NMR (CDCI3) 5 : 2. 5 1 (3H, s), 2.77 (3H, s), 6.95- 7.34 (10H, 
m), 8. 15 (1H, s), 10. 03 (1H, s) . 

IR (KBr) cm"'; 2224, 1682, 1590, 1447, 1424, 1229, 1 161, 829, 73 
25 3, 700. 

(2) (2E)-3-{3-->7y-l-[(4-^;i/^-0^x-;i/) (7xIJW^7 ; Jl/]-4 ) 
e-v^^lz-lH-tf D D [2,3-b] tf U S?>-2— T iH7 , 0/t-2-I>ilfJP 

i-[(4-^;1/^-p y (^x-;u) ^^;u]-2-^ju^;i/-4, 6-v 5 ^^ 

;U-lH-tTP P [2, 3-b] fcf U > ; >-3-77;i/^- h U ;K9. 50 g, 24.8 mmol), 
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3fr*2fc/ft& MJX^;i/ (6.35 g, 28.3 mmol) <D DMF (100 ml) (C^K 
TK^'fb^-hU^A (60S, 1.13 g, 28.3 mmol) ii&T 1 

5 ;K 's + tfS'^SIUfSftLfc. 
1K«7.500 g, 1R^66. 9X 

'H-NMR (CDC 1 3 ) 6 : 1.25 (3H, t, J = 7. 2 Hz), 2.57 (3H, s) , 2.76 (3 
H, s), 4.14 (2H, q, J = 7.2 Hz), 6.78 (1H, d, J = 16.2 Hz), 6.92- 
7.41 (11H, m), 8.00 (1H, s) . 
10 IR (KBr) cm'; 2216, 1715, 1634, 1591, 1510, 1311, 1264, 1233, 11 
82, 1030, 735, 700. 

(3) (2E)-3-{3-y7y-l-[(4-7;i/tP7x-;i/) (7i^W^iH-4, 
6-^^^;U-lH-tTD D [2, 3-b] tf'J y>-2-<JW^n/VM>f 

(2E)-3-{3— >7 y -l-l(4-y JV^-U 7 xX;U) (7i-Jl/)/?;H-4, 6- 
15 v^^Iz-lH-bf D n [2, 3-b] tf U y>-2--fJH7DA-2-I>tl5 : ;K7. 
40 g, 17.0 mmol) <Z)X^/ — )V (70 ml), THF (80 ml) BWz. 1 N * 
g£fc^hUA7Ki§& (34ml) £inA, ^fflT 2 P#P H 1«#Lfco 

4X*4. 26 g, iK*58.9* 

'H-NMR (CDC1 3 ) 6 : 2.57 (3H, s), 2.76 (3H, s), 6.76 (1H, d, J = 1 
6.2 Hz), 6. 94-7.50 (1 1H, m) , 8.01 (1H, s) . 

IR (KBr) cm' 1 ; 3031, 2218, 1694, 1628, 1591, 1510, 1435, 1233, 1 1 
25 61, 735. 

(4) (2E)-3-{3-y7/-l-[(4-7MD7i^^) (7i-JV)^f JH-4, 
6-S?*^;U-lH-fc? D n [2, 3-b] fcf U v>-2— T ;P}-N-(2, 2->?^^;i/^ h ^ 

b Hu-2H-e^>-4— r ;i/) ^DA°-2-x>y ^ K 

(2E)-3-(3-y7/-l-[(4-7Jl'tD7i-;l') (7i-W>fJH-4, 6- 
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v^^JU-lH-tf O D [2, 3-b] tr u > ? >-2— r ;i/}yn/\°-2-X>^ (1.00 g, 
2.35 mmol) <D THF (10 ml) DMF (0.10 ml), Or +f U ;i/ # P U 

H (0.246 ml, 2.82 mmol) &Jn* v ^2&T1 PfP^jf^l^ ?g&£MJET 
e*Lfc.38SE£2, 2-i? tJ-fy'r b =7 t H P-2H- tf ^ >-4-< ;U7 ^ > (4 
5 55 mg, 3.53 mmol), NUlf^7$> (1.09 ml, 7.81 mmol), THF (10 
ml) mm\Z. *&TiP;t, KftiT 2 R# ffi B# Pel , 12 B#f!.1jf#l^ 

10 1RS1.04 g, 1R^82. 5* 

'H-NMR (CDC1 3 ) <5 : 1.17-1.42 (8H, m) , 1.81-1.91 (2H, m) , 2.56 (3H, 
s), 2.75 (3H, s), 3.62-3.74 (2H, m) , 4.14-4.22 (1H, m) , 5.48 (1 

H, d, J = 7.6 Hz), 6.73-7.46 (1 2H, m) , 7.99 (1H, s) . 

IR (KBr) cm" 1 ; 3285, 2215, 1661, 1622, 1591, 1 547, 1510, 1333, 12 
15 31, 1195, 735. 

###J2 1 

l-[t:X a-7JWD7iZJH^?M-4, 6-^^^;i/-lH-tf O □ [2, 3-b] 

tr U ^>-3-#;i^x h u;i/ 

(1) fX(4-7j^0 7x-;i')^5 1 J^;^7 5 F 

20 4,4' -y7Ma^> , /7i/> (15.0 g, 68. 7 mmol) , 

7A (35.3 g, 559 mmol) jg-&«&& 170 t"P 10 P#IHI«#U, 

JRM14.0 g, iR2p82.4* 
25 'H-NMR (CDC1 3 ) 5 : 6.19-6.29 (2H, m) , 6.98-7.20 (8H, m) , 8.28 (1H, 
s). 

IR (KBr) cm" 1 ; 3268, 1661, 1605, 1508, 1227, 1 159, 1015, 833, 55 
4. 

(2) l,l-t'X(4-7;i/tD7x-;i/)^^>75> 
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k*7(4-7MD7i^)/^^A75F (13.9 g, 56.2 mmol), 
m&LWL (80 ml), (160 ml) 90 <CT 1.5 Nrffl 

fti*b^ia*T?&SlS&,6 N Tkmik-f b 'J 7Azki£?fc (HO ml) SriD*., 
»if;H!l*HJLfeo Jdiaj?g£jJc-eifeitH>fc&* ftUJcifcttT^^A 
t^Il, HISMETfiit 5 1 1 B«^llll««l t l/T# 5 tifc. 
JRMll. 5 g, JR^93. 55K 

'H-NMR (CDC 1 3 ) 6 :5.19 (1H, s), 6.95-7.02 (4H, m), 7.24-7. 34 (4H, 
m) . 

IR (KBr) cm" 1 ; 3050, 1601, 1507, 1223, 1 155, 833, 762. 

(3) (2E)-2-({[k*X (4-7J^n7x-JP)/f;H7$ J 7$ 

h U )V 

-fc)l^.)V7,2 %/ J — b V)V il U ^A±t(6.67 g, 45.6 mmol), 1,1-fc* 
X(4-7J^D7i^W^^>7>> (11.0 g, 50.2 mmol) <7)* (19 m 
1) (19 ml) 2rJn^.> 100 <CT 30 #IHHf#b, 

Iflftx^^TiSttlL/fc. JfttBStfcjJcTiftitH^ «l*fiS£ft-7^*">^ AtK 

iR«14.0 g, JjX^99.3% 

'H-NMR (CDC 1 3 ) 5 : 3. 25 (2H, s), 5.41-5.48 (1H, m) , 5.66 (0. 5H, 
s), 5.68 (0.5H, s), 6.84 (0. 5H, m) , 6.91 (0. 5H, s), 7.15-7.37 (8 
H, m). 

IR (KBr) cm" 1 ; 3312, 2197, 1645, 1603, 1508, 1227, 1 1 59, 837. 

(4) 5-T^ y-l-CtfX (4-7 ;i/ 1 n 7 x - ^ f JP] -1H- tf D - ;h3-* 

h u )V 

(2E) -2-({[t'X(4-7^tD7x-W^fJH7S;}^fl/»7*^> 
=J- b 'J )V (13. 9 g, 45. 1 mmol) <D"r h7kh'D77> (48 ml) il 
(48 ml) i^ftl:, *>J<7Alh*->H (6.67 g, 79.2 mmol) 

^^L-r^ia^., ist i mmmnv, ^\zm^fz 0 mm^^jwm 
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aW«&£Jtt#'»£UT»&. JR»12.9g, WmS2.S% 
'H-NMR (CDCI3) 6 : 2.98 (2H, bs), 5.81 (1H, d, J = 1.8 Hz), 6.44 
(1H, d, J = 1.8 Hz), 6.55 (1H, s), 6.97-7.13 (8H, m) . 
IR (KBr) cm' 1 ; 3329, 2220, 1605, 1 508, 1229, 1 159, 828, 795, 785. 

5 (5) i-[h*x(4-^;p^D^x-;u)^^;H-4,6-^^^;i/-iH-tfPo[2, 

3-b] hf U v>-3-#;l/#- F V)l> 

5-t^ y-i-[t*x (4-^;p^-P7x-;u)^^;u]-iH-trp-;i/-3-^;i/ 

^~hU;U (13.9 g, 45.1 mmol) <bX-?;—)V (200 ml) mMlZTIz?- 
;i/T*kh> (5.02 g, 50.2 mmol) tmi&Wt (2.0 ml) ZMlzmX. 3 B# 

iR»12.6 g, 1R^80.8X 

'H-NMR (CDClj) 6 : 2. 54 (3H, s), 2.72 (3H, s), 6.90 (1H, s), 7.04- 
15 7.08 (8H, m), 7.42 (2H, d, J = 4. 6 Hz). 

IR (KBr) cm"'; 2220, 1605, 1588, 1508, 1406, 1387, 1231, 1 196, 1 1 
59, 841, 772, 733. 

mmm 7 7 

(2E)-3-{l-[tf X (4-7^tD7i-JW^f^]-3-y7y-4, 
20 lH-tf P o [2, 3-b] fcf U ^>-2— T ;H-N-(2, * JIt h7h F P-2H- 

tr^ >-4— r ;i/) y p/n°-2-x>t ^ h 

(1) i-[ifx (4-^;i/^-p 7 x-;p)*^;i/]-2-*;i/^ ;i/-4, 6-^^^;i/-iH 

-Hp p [2, 3-b] t? U v>-3-#;U#- h U )V 

yW V7°Dlf;i'7$> (5.27 ml, 40.2 mmol) ©7h7tFD77> 
25 (50 ml) MIC -78 *CT 1.6 N ^^l/D^A ^\*+r>M (25.1 
mml, 40.2 mmol) SriPA, -78 *CT 15 #Pe>Ut#b7c 0 d<7)^^{3 -7 

8 r-ei-ttiT. (4-^;i/^-p^xn;i/)^^;i^]-4,6-^^^;i/-iH-tf p p 

[2,3-b] tf U > ? >-3-*;i/^x N U;K11.6 g, 31.1 mmol) £$iTL, -7 
8 t:T 30 ^f|j|^Lfc.y^f;^^A7$ F (6.23 ml, 80.4 mmol) 
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zmz., 1.5 mmmftis, gmx^PTtttoLfc. 

iRSll.7 g> M93.6* 
5 'H-NMR (CDC1 3 ) 6 : 2. 49 (3H, s), 2.77 (3H, s), 6.94-7.31 (9H, m) , 
8. 12 (1H, s), 10. 01 (1H, s) . 

IR (Or) cm" 1 ; 2224, 1682, 1 605, 1508, 1445, 1422, 1229, 1 1 61, 82 
8, 731. 

(2) (2E)-3-{l-[t:X (4-7J|/tD7ilJW^fJH-3-y7;-4, 6-v* 

10 ^;i/-iH-tr p p [2, 3-b] tf y > ? >-2— r ;H7 p pa*-2-x>^x^;i> 

i-[tf7> a-y)V^-n 7i^;n^f^]-2-*i^ ;w-4, 6->*^^;i/-iH- 

tfp p [2, 3-b] try v*>-3-;fr;i/#X b U )V (10.7 g, 26.7 mmol), *X 
^/g^m MJX^;i/ (6.85 g, 30.5 mmol) <D DMF (100 ml) \ZtK^ 
T. TK^fb^-h'J^A (60*, 1.22 g, 30.5 mmol) £in*_, SfiT 1 B# 

# 7 A£ P-7 h ^ 7 j — (^\*1f-> : Bmx^;i/= 9 : 1) TffiiL, 

iR»3. 20 g, 1R^25. 4% 
20 'H-NMR (CDClj) 6 : 1.26 (3H, t, J = 7. 4 Hz), 2.56 (3H, s) , 2.76 (3 
H, s), 4.16 (2H, q, J = 7.4 Hz), 6.75-7.40 (1 1H, m) , 7.94 (1H, 
s). 

IR (KBr) cm H ; 2218, 1634, 1605, 1 591, 1 510, 1431, 1314, 1264, 12 
32, 1 182, 1 161, 1034, 866, 837, 801, 735. 
25 (3) (2E)-3-(l-[h'7N(4-7;VtD7i-^)^5 1 ;H-3-y7y-4,6-y/ 
^;i/-lH-tf P P [2, 3-b] \± 'J >>>-2— < )V)7°U /\ e -2-X>g? 

(2E)-3- {l-[tf X (4-7 P 7 x ^ ^;W]-3-v 7 / -4, 6->?* 5=" 

;i/-iH-tfpp [2, 3-b] try >>>-2— r ;w -7°p a°-2-x>isi5 1 jK3. oo g, 

6.36 mmol) <Z)X^/ — )V (28 ml), THF (20 ml) mW.\Z 1 N 7jc^b± 
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hv&7k®m (13 mo Srjnx.* iit i mvamwvito R&m&*iz& 

5 i|Xa2.69 g, JR^95.4X 

'H-NMR (CDC 1 3 ) <5 : 2. 57 (3H, s), 2.77 (3H, s), 6.79 (1H, d, J = 1 
6.0 Hz), 6.95-7.26 (8H, m) , 7.45 (1H, d, J = 16.0 Hz), 7.96 (1H, 
s). 

IR (KBr) cm" 1 ; 2926, 2215, 1694, 1628, 1605, 1591, 1508, 1439, 14 
10 14, 1277, 1229, 1 161, 974, 908, 866, 798, 737. 

(4) (2E)-3-{l-[tf 7s (4-7JPtP7x-JP)^fJH-3-y7;-4, 6-^* 
^JW-lH-fcf D P [2, 3-b] tf U 5?>-2— f ;i/}-N-(2,2->?j?t^;U7- h7kFD 
-2H-bf^>-4— r;i/)yn/\°-2-x>T$ K 

(2E)-3-{l-[t* X (4-7J^D7i^)^fJH-3->7/-4J-y/f 
15 ^-lH-tfP □ [2, 3-b] tf'J f ;H7 p DA-2-I>|!l (300 mg, 0.677 

mmol) <D THF (3 ml) mW.\Z DMF (0.03ml), ;f^-tf 'J )V 2 P U H (0.0 
71 ml, 0.813 mmol) SrJPA, S1T1 U#Ha&#U i£B££MJET@3;b 
feo^S*2, 2-^^^^x ^fc HP-2H-tf 7>-4— T;PT ^ > (175 mg, 
1.35 mmol), MJlfJl'7$> (0.313 ml, 2.25 mmol), THF (2 ml) 

20 mm\z. M^Tmx. tk^t 2 b$iw«#l, fcmm&*iz&€. ssi 

»&£«JETe3cUfc.3Bifc£>'U *m7A^n? h^77>f- (^\ 
*tr> : mm^Jl = 2 : 1) TiS L > @«)tl$@*i Ltife, 
1RM177 mg, JRSM7. IX 
25 'H-NMR (CDCI3) 6 : 1.18 -1.40 (8H, m) , 1.80-1.90 (2H, m) , 2.56 (3 
H, s), 2.75 (3H, s), 3. 69-3.77 (2H, m) , 4.16 -4.21 (1H, m) , 5.49 
(1H, d, J = 7.6 Hz), 6.78 (1H, d, J = 15.8 Hz), 6. 92-7.26 (9H, 
m), 7.44 (1H, d, J = 15.8 Hz), 7.94 (1H, s). 

IR (KBr) cnf 1 ; 3289, 2216, 1661, 1607, 1510, 1333, 1 231, 1 159, 73 
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3. 

mmm 1 8 

l-Ctf* (4-7JPtD7i-^)>fJH-4, 6-^p<^;U-2-[(1E)-3- ; E;W7Jn 
U >-4-f ;P-3-^-^v^nA°-i-x-;H-iH-trD n [2, 3-b] tf U x>-3- 
5 tDU#-bV)U 

( 2 e) - 3- { 1 - [ t* x (4- 7 ;i/ * u y x - )V ) ^ ;u ] - 3- 7 y -4 , 6- 5? ^ ^ ;p - 

lH-tf [2, 3-b] fcf U v>-2— T;H-N-(2,2-v^^;U^ h 7 t h*o-2H- 
tf^ >-MJl/)7 , n/t-2-I>7$ H 

(2E)-3-{l-[t:7 > (4-7;WD7i^^)^f^]-3->7/-4, 
10 JP-lH-tf □ D [2, 3-b] fcf U v>-2--f JH7°D/1-2-X>i (250 mg, 0.570 
mmol) <D THF (2.5 ml) mWlZ DMF (0.025ml), ^=^lf U O U H 
(0.060 ml, 0.680 mmol) £}JD*-, MT1 Pt^it^Lo i§&£MEET© 
5febfc. aaE&*;W*U X0.0985 il, 1.13 mmol), h'jX^Jl/7 5> 
(0.314 ml, 2.26 mmol) THF (2.5 ml) Jgjfclc, * T 2JD , 5!K^T 2 

iR*207 mg, JR^71. IX 
20 'H-NMR (CDC1 3 ) 6 : 2. 56 (3H, s), 2.75 (3H, s), 3. 54-3. 75 (8H, m) , 
6.93-7.48 (1 1H, m) , 7.92 (1H, s). 

IR (KBr) cm"'; 2215, 1651, 1607, 1 510, 1441, 1229, 1 1 1 7, 839, 79 
7, 729. 

mmm 1 9 

25 (2E)-3-{l-[fc?X (4-7^tD7irW/fJH-3->7;-4, b-z?*^)V- 
1H- kf o □ [2, 3-b] hf U V >-2— T iH + (fh7t Fa -2H- M ^ >-4--f 
;P)ya/t-2-x>7 = h* 

(2E)-3-{l-[tf* (4-7J^07x-jl/)/5 1 ;H-3-y7;-4, 6-v^? 1 
;P-lH-tf D D [2,3-b] kf U > ? >-2— f ;Hyn/\°-2-X>^ (250 mg, 0.570 
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mmol) <Z) THF (2.5 ml) m&\Z DMF (0. 025ml), ^^if U P U H 
(0.060 ml, 0.680 mmol) fcjq*, fl#PeS3jf#L, *M£MJET© 

Slfc.SSS fh7tHP-2H-ti7>-4-<Jl/75> (1 36 mg, 

1.13 mmol), hUlfJ1^7$> (0. 472 ml, 3.39 mmol), THF (3 ml) 

mmiz. K%}-fmz> tk^t 2 mm,^m.x- nv&mm&v* K!&m&7k 

iRM200 mg, JR^66.7« 

»H-NMR (CDCI3) (5 : 1.43 -1.58 (2H, m) , 1.87-1.92 (2H, m) , 2.56 (3 
H, s), 2.75 (3H, s), 3.42-3.50 (2H, m) , 3.94-4.05 (3H, m) , 5.56 
(1H, d, J = 7.8 Hz), 6.78 (1H, d, J = 15.3 Hz), 6.91-7.21 (9H, 
m), 7.43 (1H, d, J = 15.3 Hz), 7.92 (1H, s). 

IR (KBr) cm' 1 ; 3277, 2924, 2216, 1661, 1607, 1549, 1510, 1231, 1 1 
61, 1013, 837, 801, 733. 

mmm 8 o 

l-[tf X (4-7;i/tn7x-Jl/)^fJl/]-2-{(lE)-3-[2, 6->> ;* ?-)V=E)Vfc 
U >-4— r;i/]-3-^-+y 7 P DA°-l-X-;H-4, 6-^^^;l/-lH-lf D D [2,3- 

b] tf u -jy-z-t) )v#~ h u )V 

(2E)-3-{l-[t*7. (4-7Jl/tn7iZJP)^fJl']-3-y7/-4 1 6-v?^^ 
;i/-lH-tTP n [2,3-b] tTU > ? >-2— nV}-fun-2-JL>m (200 mg, 0.451 
mmol) <D THF (2 ml) mt&lZ DMF (0.020ml), * * 1? V )19 a V K (0. 
0471 ml, 0.540 mmol) £2)0*., i^tl P#F B Hf#b, i&&£MJET®£ 
b7c. ->X-2,6-> j ^^-;1'^:;1/7JnU > (104 mg, 0.900 mmol), h 

Ul^7$> (0.251 ml, 1.80 mmol), THF (2 ml) mifclZ. tK^T^IP 
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1RSI8O mg> 4X^74. IX 

'H-NMR (CDC 1 3 ) 6 : 1.19-1.22 (6H, m) , 2.35-2.43 (1H, m) , 2.56 (3H, 
s), 2.75 (3H, s), 2.81-2.89 (1H, m) , 3.48-3. 58 (2H, m), 3.79 (1 
H, d, J = 13.5 Hz), 4.43 (1H, d, J = 13.5 Hz), 6.92 (1H, s) , 6.99 
5 -7.40 (10H, m), 7.90 (1H, s). 

IR (KBr) cm- 1 ; 2213, 1651, 1607, 1591, 1510, 1449, 1 231, 1 1 73, 1 1 
61, 1101, 1084, 835, 799, 731. 

nmm 8 1 

(2E)-3-{l-[t*X (4-7J^D7i-^)^fJH-3-y7y-4,6-y^fJh 
10 lH-fcfPP [2,3-b] hf'J 3?>-2--f JH-N-(3,3-y/f j^fJ^yD A°-2- 
X>7 =x H 

(2E)-3-{l-[tf7. (4-7^tD7i-JW^fJH-3-y7;-4, 
;|/-lH-tfPP [2,3-b] tf'J v>-2— T ;i/}^P A°-2-X>lf (200 mg, 0.451 
mmol) <D THF (2 ml) mffi.\Z DMF (0.020ml), U )V 2 P U H (0. 

15 0471 ml, 0.540 mmol) SrJQA, Mtl PSIBIfll#U» »UES«JEETe* 
bfc.JSaE* 3,3-y^fJl'W75> (121 mg, 0. 900 mmol), h'Jl 
^)VT^> (0.251 ml, 1.80 mmol), THF (2 ml) mfelZ. fclfcTtox.* 

1RS190 mg, iR^74. IX 

'H-NMR (CDC1 3 ) <5 : 0. 93 (9H, s) , 1,40-1.46 (2H, m) , 2.55 (3H, s) , 

2.74 (3H, s), 3. 28-3.36 (2H, m) , 5.57 (1H, t, J = 7. 4 Hz), 6.76 

(1H, d, J = 15.5 Hz), 6.91 (1H, s), 6.97-7.22 (8H, m) , 7.42 (1H, 
25 d, J = 15. 5 Hz), 7. 91 (1H, s) . 

IR (KBr) cm"'; 3279, 2216, 1661, 1607, 1 559, 1510, 1333, 1319, 12 
31, 1161, 837, 802, 735. 

mmm 8 2 

(2E)-3-{l-[t*X (4-7J^D7i-Jl/)^7 : Jl/]-3->7;-4, 6->?^^;i/- 
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lH-tfPP [2, 3-b] tf U S^>-2 — f ;V}-N-(tert-^^;P)yP/N°-2-X>T ^ 
H 

(2E)-3-{l- [tf X (4-7 )V* P fJl/]-3-y7; -4, ^ 

;i/-lH-tf □ D [2, 3-b] tf U > J >-2— f ;l/}7 P P/t-2-X>^ (200 mg, 0.451 
5 mmol) <D THF (2 ml) mmz DMF (0.020ml), U P U K (0. 

0471 ml, 0.540 mmol) Srin*., Mtl f$fiSUf#L. j£&£MJEETW£ 
Lfc,Sl^t£ tert-y^;i/T 5 > (0.0945 ml, 0.900 mmol), h'JXf^ 
T^> (0.251 ml, 1.80 mmol), THF (2 ml) mWZ. ft&Tinx, 

r 2 NfR.i,Mt \2mmm&v. Kfom**\zii€, m^^ji^mm 

JRS158 mg, JR*70. 5* 

■H-NMR (CDC 1 3 ) 6 : 1. 37 (9H, s), 2.54 (3H, s) , 2.74 (3H, s), 5.43 
(1H, s), 6.62 (1H, d, J = 15.6 Hz), 6.90 (1H, s), 6. 97-7.20 (8H, 
15 m), 7.36 (1H, d, J = 15.6 Hz), 7.84 (1H, s) . 

IR (KBr) cur'; 3303, 2216, 1665, 1623, 1591, 1510, 1 229, 1 159, 73 
5. 

mmm 8 3 

N-((2E)-3-{3->-7/-4, 6-5? ;* [ (IS) -1, 2,3,4-^ h ^ t 

20 Fot7^ l/>-l--<;i/]-lH-t!P P [2, 3-b] tf U -;>-HJHyo/t-2- 
i;-fJl/)-D-77^t-h 

(2E)-3-{3-~>y 7-4, 6-S?*3=Jl/-l-[(lS)-l, 2, 3, 4-x h7t h'Pt7 
^ lx>-l— T ;i/]-lH-tf P P [2, 3-b] tf U f/>-2— r )V\ yD/1-2-I>t (3 
00 mg, 0.808 mmol) (D THF (3 ml) m^iZ DMF (0.03 ml), Or**f V )V 
25 J D U F (0.0846 ml, 0.970 mmol) iflT l P#P*Hjt#L, 

$:MJBET@*b7 v c.^ait^D-T^~> ^fJUXf* ^i?^(226 mg, 

1.62 mmol), h'Jl?^7i> (0.676 ml, 4.86 mmol), THF (3 ml) 
mmz, KfiiTtoZ. *ftT l Pf^.^MT l2l$lfflit#L, £J«£zK 



WO 2004/007495 WW 1^»CT/JP2003/008791 

106 

1K«75.0 mg, 1R^20.4* 

'H-NMR (CDC 1 3 ) 6 : 1.41 (3H, d, J = 6.8 Hz), 2.01-2.30 (4H, m) , 2. 
5 59 (3H, s), 2.76 (3H, s), 2.87-3.14 (2H, m) , 3.76 (3H, s) , 4.63- 
4.70 (1H, m), 6.-26 (1H, d, J = 6.6Hz), 6.50 (1H, d, J = 7. 6 Hz), 
6. 97-7.28 (7H, m) . 

IR (KBr) cm" 1 ; 3300, 221 5, 1744, 1 674, 1624, 1590, 1539, 1507, 14 
51, 1435, 1327, 1206, 1 155, 978, 91 2, 733. 

10 mmrn 8 4 

(2E)-3-{3-y7/-4, 6-^ ^ ^;i/-l - [ (1 S) -1 , 2, 3,4-^ h7tFD7-7^ 

u>-i— f ;n-iH-trn d [2, 3-b] try > ? >-2— r;w-N-t? u >?>-4— r;u^ 

DA°-2-X>7'^ H 

(2E)-3-{3-^7/-4,6-^*^;P-l-[(lS)-l,2,3,4-7=- h7kFDt7 
15 ^ k>-l— r;V]-lH-fcf DD [2, 3-b] t? U y>-2-fjH7°n^-2-X>H (3 
00 mg, 0.808 mmol) <D THF (3 ml) Jg^iC DMF (0.03 ml), 3r5-*f 0 
PUV H (0.0846 ml, 0.970 mmol) ^r^D^., SST1 P#HS1it#l^ 
£MJEET@£L7Co£§S£4-7^ y fcf'J (152 mg, 1.62 mmol), hU 

X^;i/75 > (0.451 ml, 3.24 mmol), THF (3 ml) mmz, 2fC ?p T SO X. , 

>:*»I^ = I:1) T'iSL, g^tl^i^i UT#^. 
1 81 mg, J|X^50. IX 

25 'H-NMR (CDC1 3 ) <5 : 2.05-2.40 (4H, m) , 2.60 (3H, s), 2.76 (3H, s) , 
2.92-3.24 (2H, m) , 6.51 (1H, d, J = 7.4Hz), 6.74-7.55 (9H, m) , 8. 
25 (1H, bs), 8.49 (2H, d, J = 6.2 Hz). 

IR (KBr) cm"'; 3274, 2215, 1696, 1626, 1593, 1 528, 1508, 1427, 13 
37, 1175, 748, 731. 
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5 

(2E)-3-{3-y7y-4, 6-i/^^;^-l-[(lS)-l, 2, 3,4-7" H7tHat7^ 

T ;U]-lH-tfPD [2, 3-b] tf U >-2-< ;l/}-N- bf U > J >-3— T;i/^ 
o A-2-x >T ^ H 

5 (2E)-3-{3-$'7V-4,6-5>*^;i'-l-[(lS)-l,2,3,4-x- h7tKPt7 
^ U>-1— f ;P]-lH-tf D D [2, 3-b] tf U v>-2— r ;1/}^D A°-2-X>^ (3 
00 mg, 0.808 mmol) <D THF (3 ml) m$fc\Z DMF (0.03 ml), t^lf 'JJV 
i'D'JH (0.0846 ml, 0.970 mmol) £2)0*., mUXl Bf^it^L, 
£MJET^3cL7Co^M£3-7^ / M U v> (152 mg, 1.62 mmol), MJ 
10 X^;l/T^> (0.451ml, 3. 24 mmol), THF (3 ml) ^TtJP*., 

15 1R»201 mg, JR^55.7« 

'H-NMR (CDC1 3 ) 6 : 1.99-2.41 (4H, m) , 2.59 (3H, s), 2.76 (3H, s), 
2.90-3.18 (2H, m), 6.51 (1H, d, J = 7.8Hz), 6.69-7.42 (8H, m) , 8. 
21-8.35 (3H, m), 8.64 (12H, d, J = 2.2 Hz). 
• IR (KBr) cm" 1 ; 3304, 2215, 1684, 1624, 1590, 1551, 1483, 1427, 13 

20 37, 1319, 1283, 1 194, 1 177, 748, 733. 

mmm 8 6 

(2E)-3-{3-->7/-4, 6->>*^;U-l-[(lS)-l, 2, 3, 4-^r h7th'Dt7^ 

u>-i— r;i^]-iH-tr an [2,3-b] tfu ^>-2— r ;i/}-N-(2-* h + v-i-^ 
^;ux^;u)y □;\°-2-x>r ^ H 

25 (2E)-3-{3-~>7 y-4,6-> ? ^5 1 ;i/-l-[(lS)-l,2,3,4-T- h7kHnt7 

^ u >-i— r ;u] -iH- tf d u [2, 3-b] tf u >-2— r jh7o a--2-x >m (3 

00 mg, 0.808 mmol) CD THF (3 ml) mi&lZ DMF (0.03 ml), V )V 

H (0.0846 ml, 0.970 mmol) £}JD;L, ^j^Tl B#551jf#L, 
^r^JETWSb^o 3SiE£2-7=i /-1-* h^y7"n/0 (0.171 ml, 1. 



WO 2004/007495 




CT/JP2003/008791 



108 



62 mmol), h'JlfJl/7$> (0.451 ml, 3.24 mmol), THF (3 ml) m& 

*#Tijn*., i i^ffl.^jaT \2mmmwv> 

5 7>f-C\^-9->:W»x^;P = l:l) T»Sl L , g W^J $ @^ «h L Tftfco 
i&*71.0 mg, JR^ 19. 9^ 

'H-NMR (CDC 1 3 ) <5 : 1.17 (3H, d, J = 6. 8 Hz), 2.01-2.27 (4H, m), 2. 
58 (3H, s), 2.76 (3H, s), 2.88-3.16 (2H, m) , 3.35-3.44 (5H, m) , 
4.14-4.25 (1H, m), 5.92 (1H, d, J = 8.4 Hz), 6.49 (1H, d, J = 7.4 
10 Hz), 6. 65-7.28 (7H, m) . 

IR (KBr) cm" 1 ; 3283, 2215, 1663, 1 622, 1590, 1541, 1508, 1451, 13 
27, 1264, 1217, 1 107, 974, 912, 748, 733. 

mmm 8 7 

(2E)-3-{3-v-ry-4,6-> 5 ^^;i/-l-[(lS)-l,2,3, 4-x- t K □ t 7 ^ 
15 l/>-l—f ;i/]-lH-lf D P [2,3-b] tTU M-K- S s 9 n^JrisJl? 

D/\°-2-X>7^ H 

(2E)-3-{3-vT>-4,6-^^^;i/-l-[(lS)-l,2,3,4-^ h 9 k Fut7 

^ u>-i— r;p]-iH-H d d [2, 3-b] tr u >?>-2— r ;w 7°oA-2-i>i (3 

00 mg, 0.808 mmol) <D THF (3 ml) mmz DMF (0.03 ml), ^*^1fU;i/ 
20 ^ D 'J F (0.0846 ml, 0.970 mmol) SriD*., ffitl U#IWiJI#b» 

£MjET@£bfco^?ft£ OA^rv-^T^ >(0. 185 ml, 1.62 mmol), 
h U X^;i/T ^ > (0. 451 ml, 3. 24 mmol), THF (3 ml) mWz. *frT 
*ftT 1 B#fia,^2&-e l2PfF H m#b, S/£il££7.Mcft£\ Ifg£x 

25 M^iiETSiLfc. SS$y'J*yjW7A^D7h^77^-(A 
: ^^X^;W = 3:1) 7rifii§3U S £ <h L Tf#fc 0 
IR»190 mg, iR^51.8X 

'H-NMR (CDC 1 3 ) 6 : 1.03-2.32 (14H, m) , 2.59 (3H, s), 2.76 (3H, s), 
2. 87 -3.24 (2H, m) , 3.71-3.91 1H, m) , 5.56 (1H, d, J = 8.8 Hz), 
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6.49 (1H, d, J = 7.6 Hz), 6.65-7.28 (7H, m) . 

IR (KBr) cm" 1 ; 3270, 2932, 2215, 1661, 1622, 1590, 1543, 1508, 14 
51, 1427, 1327, 1 217, 1 204, 910, 733. 

mmm 8 8 

5 (2E)-3-{3-y7 7-4, 6-5?>3=JU-l-[(lS)-l, 2,3, 4-5=- h7k KDt7^ 
l/>-l— f ;H-lH-tTD D [2, 3-b] fc? U ^>-2-<;U}-N-^x-;P^ , P A°-2- 
X>75 F 

(2E)-3-{3-'>T7-4,6-v ? ^^;P-l-[(lS)-l,2, 3, 4-t" h 7 k h*Pt7 
37 l/>-l-f;i/]-lH-tf P P [2, 3-b] tfU i;>-2-f;H7°D/1-2-X>S? (3 
10 00 mg, 0.808 mmol) O THF (3 ml) mW.\Z DMF (0.03 ml), U ;i> 

^ n ij H (0.0846 ml, 0.970 mmol) £fln*_, ^2&T1 Pfr^^j^b, 
£MJETW£b7Co B^^y-U> (0.157 ml, 1.62 mmol), tf U 5? > 
(0.262 ml, 3.24 mmol), THF (3 ml) mmz. fc&TiUx., 2k#T 1 B# 
12B#F B m^U> SJS^^7K^a#\ Bmx^TfcilffiLTto ftl 

iR»240 mg, M66.3S 

'H-NMR (CDC 1 3 ) <5 : 2.05-2. 33 (4H, m) , 2.60 (3H, s) , 2.77 (3H, s) , 
20 2.89-3.24 (2H, m) , 3.65 (1H, bs), 6.50 (1H, d, J = 7.6 Hz), 6.675 
-7.63 (12H, m). 

IR (KBr) cm" 1 ; 3306, 2944, 2213, 1669, 1624, 1601, 1 549, 1499, 14 
43, 1 337, 1258, 1 1 77, 908, 748, 733, 693. 

mmm 8 9 

25 (2E)-N-(2-^ P P t? U y>-H^)-3-{3-y7;-4, 6-5* * [ (1 S) 

-1,2,3,4-7" h^t HDt7^ k>-l— T ;i/]-lH-tf P P [2, 3-b] tf U i?>- 
HJH7"o/t-2-I>7$ H 

(2E)-3-{3-5>T/-4,6-^^5 1 ;U-l-[(lS)-l,2,3,4-^ h ^ b h'Dt7 
^ U>-l-^f ;U]-lH-fcf P P [2, 3-b] bf U ^>-2-<JM7"D/t-2-I>i (3 
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00 mg, 0.808 mmol) 0) THF (3 ml) mm\Z DMF (0.03 ml), 5*-^*f «J )l 
^ D U H (0.0846 ml, 0.970 mmol) £iJP;U iSTi l$ra«#U 
£MJ£TM£L£„ lS^4-7$ y-2-£ D D fcf >J > (209 mg, 1.62 m 
mol), h'JXf^75> (0.451 ml, 3.24 mmol), THF (3 ml) ®miZ, 
5 ^TiP*., 1 B#M,MT 12B#ra«#U fcfoWt*7klz&g. 

SiX^TitHlfc, J*ffl*«r7KTife^b, «l*«liE»^^*'>^A-e<S 

-(^\ + tl-> : Bfl»X^;U=2:l) TffiML, @»«Sl#ibt^fc. 

1RS36.0 mg, 11X^9.3* 
10 'H-NMR (CDC1 3 ) 6 : 2.05-2. 36 (4H, m) , 2.61 (3H, s), 2.75 (3H, s), 

2.92-3.20 (2H, m) , 6.52 (1H, d, J = 7.8Hz), 6.77-7.36 (8H, m) , 7. 

74 (1H, d, J = 1.8 Hz), 8.13 (1H, s), 8.25 (1H, d, J = 5.4 Hz). 

IR (KBr) cm"'; 3300, 2215, 1698, 1626, 1586, 1506, 1429, 1381, 13 

23, 1265, 1 173, 1 1 27, 731. 
15 ^MM 9 O 

(2E)-3-{3—>T /-4, 6->>*^;P-l-[(lS)-l, 2,3, 4-t- F7tHDt7^ 
T ;U]-lH-tf P P [2,3-b] fcf U *J >-2--<;i/}-N-(tr U > J >-4— ( JV 
*?-)V) 7 P A-2-X>T 5 H 

(2E)-3-{3-S/T7-4,6-v^^;i/-l-[(lS)-l,2,3,4-5 : - h7tHDt7 
20 ^ l/>-l— f ;l/]-lH- tfP P [2,3-b] fcTU v J >-2-< ;H yp/N°-2-X>^ (3 
00 mg, 0.808 mmol) <D THF (3 ml) mm\Z DMF (0.03 ml), sf^lf U;i/ 
fO'JH (0.0846 ml, 0.970 mmol) £fln*_,-gMTl Nf^lt^L, 
SttflETS^Lfc. ^a£€:4-T^ / U >> > (175 mg, 1.62 mmo 

I), K'JX5 L J1'7 5> (0.451 ml, 3.24 mmol) THF (3 ml) mW.\Z.fclfe 

25 "fjdx., *?$t i b#Fh1, iit i2B#F^«^b, mm 

^X^;U) Til L, SWIi&I^iLTtlfc, 
i|X*287 mg, JR*77.2X 
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'H-NMR (CDC 1 3 ) 6 : 1.96-2.31 (4H, m) , 2.59 (3H, s), 2.74 (3H, s), 
2.87-3.16 (2H, m) , 4.51 (2H, d, J = 5.8 Hz), 6.28 (1H, t, J = 5.8 
Hz), 6.50 (1H, d, J = 7.8Hz), 6.67-7.28 (9H, m) , 8.54 (2H, d, J 
= 4. 2 Hz) . 

5 IR (KBr) cm" 1 ; 3270, 221 5, 1 663, 1622, 1590, 1564, 1553, 1507, 14 
27, 1327, 1264, 1221, 910, 731. 

&mm 9 1 

(2E)-3-{3-vTy-4,6-^/^-;P-l-[(lS)-l,2 > 3,4-^ h7tHPt7^ 

u>-i-' r;i^]-iH-tr pd [2,3-b] eu > ? >-2— r ;w-n-u-x^;i/:/p tr 

10 JV)^D/t-2-I>7 5 K 

(2E)-3-{3-->T 7-4, 6-$?*^;P-l-[(lS)-l, 2, 3,4-T" h7t h*Dt7 
^ \s>-l-' f ;H-lH-tf □ P [2, 3-b] If U v>-2--f ;1/}^P A°-2-X>^ (3 
00 mg, 0.808 mmol) <D THF (3 ml) mmz DMF (0.03 ml), ^-^If'J^ 
^P'J K (0.0846 ml, 0.970 mmol) £iD*.» MT1 P#Pi3&#b, 

15 £MJET@£Ufcogm£3-y ^ J > (141 mg, 1.62 mmol), hU 

If^75> (0.451 ml, 3.24 mmol), THF (3 ml) mi&lZ. KlfcTmZ., 
zK^T 1 ^JIT 12P#lffl«#L, fcfom&7k\zBig. »»xfjPT 

20 > : g^i?X5 1 >'U=3: 1) *Tf*l!fJttb, S ft)4& £ £ L T#fc 0 

J|X*224 mg, JR^62.9* 

'H-NMR (CDCI3) 5 : 0. 85 (6H, t, J = 7.6 Hz), 1.27-1.58 (4H, m) , 2. 
05-2.33 (4H, m), 2.58 (3H, s), 2.76 (3H, s), 2.87-3.18 (2H, m) , 
3.78-3.89 (1H, m) , 5.35 (1H, d, J = 8.4 Hz), 6.48 (1H, d, J = 7.6 
25 Hz), 6.65-7.28 (7H, m) . 

IR (KBr) cm"'; 3287, 2215, 1661, 1622, 1590, 1545, 1507, 1427, 13 
27, 1262, 1219, 976, 909, 733. 

nt&M 9 2 

(2E)-3-{3-vTy-4,6-> ? ^^;U-l-C(lS)-l,2,3, 4-f h7tFDt7^ 
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r;U]-lH-tfO D [2,3-b] tf U 5?>-2--f;W-N-<3.4-3>* h^-i^y 

(2E)-3-{3-v7/-4,6-:x*^,M/-1-[(1S)-1,2,3,4-t- h7th'Pt7 
l/>-l— r;|/]-lH-tf DP [2, 3-b] fcf U 5>>-2— T ;U}yn/N°-2-X>i? (3 
5 00 mg, 0.808 mmol) THF (3 ml) jgffilc DMF (0.03 ml), ^f + lflUl/ 
fQ'JH (0.0846 ml, 0.970 mmol) £JoA, tfiTl B#PeHt#L, 
*«BETe5feUfc, J£?££3,4-;x* h^y7 - »J > (248 mg, 1.62 mmo 
1), tfUv^>(0. 262 ml, 3.24 mmol), THF (3 ml) mW.\Z. *#T*D;^ 

«JET«*bfc. M$'>'J*W7A^D7 h If 7 7 4 -(^^rlJ- 
> : Bil7 t Jl/ = 2:l) fiHb, Ltifc. 
1R»234 mg, iR^57.4« 

'H-NMR (CDC 1 3 ) <5 : 2. 05-2.35 (4H, m) , 2.59 (3H, s) , 2.77 (3H, s) , 
15 2.88-3.26 (2H, m) , 3.86 (3H, s) , 3.89 (3H, s) , 6.49 (1H, d, J = 
7. 6Hz), 6. 67 -7.44 (1 1H, m) . 

IR (KBr) cm"'; 3293, 2215, 1663, 1613, 1591, 1551, 1 514, 1427, 13 
19, 1260, 1235, 1 217, 1028, 912, 733. 

mmm 9 3 

20 3-{3-~>T y-4, 6-v?*^;l/-l-[(lS)-l,2,3,4-x h7kHot7^l/>-l 

— r ;w]-iH-tro o [2,3-b] tru > ? >-2— r )i)-a-a,4-^^ h^->^x^ 
;i/)yn/^75 k 

(2E)-3-{3-->Ty-4,6-^^^;P-l-[(lS)-l,2,3,4-x h7tNt7 

^ u>-i— r ;u]-iH-tr a p [2,3-b] tru >>>-2— r ;h-n-(3, 4-v?;* h^-> 

25 ^ jc-;1/)^p/\°-2-X>T^ H (170 mg, 0. 336 mmol), 10* A° ^ >?^7 A 
eBSI (20 mg), THF (3 ml), (3 ml) &&fc&7km&m$LT , 

4 psisj»#u&. ^fmm*?>3kis, ?>m*mmv. i««sH*tbT» 

1RS150 mg » JR*87. 7* 
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'H-NMR (CDC 1 3 ) 6 : 2. 05-2. 34 (6H, m) , 2.55 (3H, s), 2.71 (3H, s) , 
2.87-3.23 (4H, m) , 3.85 (3H, s), 3.87 (3H, s) , 6.48 (1H, d, J = 
8.2 Hz), 6. 60-7.22 (9H, m) . 

IR (KBr) cm"' ; 3333, 2213, 1669, 1609, 1593, 1514, 1451, 1404, 1 
5 260, 1235, 1028, 912, 733. 
mffiM9 4 

(2E)-3-{3-v7y-4,6-^*^;U-l-[(lS)-l,2,3,4-x h7tFDt7^ 

u>-i— r ;p]-iH-hrn d [2,3-b] tru > ? >-2— t;p}-n-(4-^ h + v^i- 

J|/)yD/1-2-I>7 5 K 

10 (2E)-3-{3-vTy-4, 6->^^^;W-l-[(lS) r l,2.3,4-5 ! ' h7tFnt7 
^ l/>-l— r;i/]-lH-t!D D [2,3-b] tr«J v>-2— T ;i/}^0/1-2-X>if (3 
00 mg, 0.808 mmol) <D THF (3 ml) m&lZ DMF (0.03 ml), 
^P'JF (0.0846 ml, 0.970 mmol) IMtl PfPfUJlJ^L, 

£^JET®£bfco8l?j££p-T->'> J > (199 mg, l. 62 mmol), tf U > 

15 (0. 262 ml, 3.24 mmol), THF (3 ml) mffi.lZ, KftiTMPL. 2k)£T 2 

;!/= 5 : 1) TMSSL. S«l3$@^tlTl#fc. dtt^^-tf-^ B^gg 
20 X.^)Vfr*>H1fe£kVtCo 
1R»318 mg, iR^82.6* 

'H-NMR (CDClj) 6 : 1.98-2.31 (4H, m) , 2.59 (3H, s), 2.76 (3H, s) , 
2.90-3.23 (2H, m) , 3.78 (3H, s), 6.49 (1H, d, J = 7. 8 Hz), 6.66- 
7.60 (12H, m). 

25 IR (KBr) cm"' ; 3308, 2213, 1665, 1624, 1605, 1590, 1 549, 1510, 1 
427, 1319, 1246, 1 173, 1036, 829, 748, 731. 

nmm 9 5 

(2E)-3-{3-^Ty-4,6-^^5 1 ;i/-l-[(lS)-l,2,3,4-5 1 h7tHDt7^ 
U>-1— T ;i/]-lH-k! P P [2, 3-b] tf U y>-2-^H-N-(4-7M07x- 
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;I/)^pa°-2-x>T^ K 

(2E)-3-{3-~>7/-4, 6-5?*^;U-l-[(lS)-l, 2. 3,4-^ h7k h'Dt7 
^ l/>-l — T ;U]-lH-tf P P [2, 3-b] tf'J y>-2--fjHyo/t-2-X>^ (3 
00 mg, 0.808 mmol) <D THF (3 ml) jgjftk: DMF (0.03 ml), ^^If' J ;!/ 
5 7DIJF (0.0846 ml, 0.970 mmol) ifit'l P#PeiHg#b, 

5iJETfSUfCciH^4-7Jl/tD7-U> (0.153 ml, 1.62 mmol), 
t!U> J > (0.262 ml, 3.24 mmol), THF (3 ml) mmz. 3k T 2JP X , * 

10 ffiTSScLfco ^i^->'J*y;^7A^D-7h^77^-K + t> : 
WWLX.7-)l= 5 : 1) tffiit, @«i^@fttbT#fc. ^n^^+f- 

JRM238 mg, iR*P63.5* 

'H-NMR (CDC 1 3 ) 6 : 1. 98-2.32 (4H, m) , 2.59 (3H, s) , 2.76 (3H, s) , 
15 2.90-3.18 (2H, m), 6.50 (1H, d, J = 7.8 Hz), 6. 69-7.64 (12H, m) . 
IR (Or) cm"' ; 3308, 2215, 1667, 1 626, 1588, 1508, 1427, 1406, 1 
339, 1319, 1215, 1 179, 835, 748, 733. 

mmm 9 6 

(2E)-3-{3-->7/-4, 6-v>*^;i/-l-[(lS)-l, 2,3,4-^ h7th'Pt7^ 
20 >-l-< 71^]-1H- tf □ D [2, 3-b] tfU > ? >-2— T ;H-N-(3-^ h * ~> 37 x X 
;|/)ypA°-2-X>T ^ K 

(2E)-3-{3—>7' J -4, 6-5?*^;>-l-[(lS)-l,2.3, 4-5=- h7th'Dt7 
^ l^>-l-f 7U] -1H- tf D P [2, 3-b] tril y>-2-f;Hyo/1-2-X>t (3 
00 mg, 0.808 mmol) <D THF (3 ml) BMiZ DMF (0.03 ml), ^Ify^ 
25 7D'J H (0.0846 ml, 0.970 mmol) ^JPA, ^ITl B#P«flj£#b, feU 
«EmLfcJS^i-7-y^> (0.182 ml, 1.62 mmol), fcf 'J 5? 
> (0. 262 ml, 3.24 mmol), THF (3 ml) mWUZ, fc#}T])U?L. 2fC#T 2 
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;|/= 5 : 1) Tjfi L, g^ii&l*tlT#f:, 
iR*214 mg, iR^55.6« 

'H-NMR (CDC 1 3 ) <5 : 1.99-2.29 (4H, m) , 2.58 (3H, s), 2.73 (3H, s) , 
5 2.86-3.26 (2H, m) , 3.76 (3H, s), 6.49 (1H, d, J = 7.8 Hz), 6.62- 
7.41 (11H, m), 8.05 (1H, s) . 

IR (KBr) cm-' ; 3312, 2215, 1669, 1613, 1553, 1493, 1454, 1431, 1 
321, 1287, 1260, 1 215, 1 182, 1 155, 1 1 25, 1042, 974, 910, 858, 77 
7, 733, 687, 673. 

io mmm 9 7 

(2E)-N-^>>?;i/-3-{3-vT J -4, 6--^* 3=-;U-l-[(lS)-l, 2, 3,4-t 1 - b 7 t 

\*nj-7? i/>-i--r;i/]-iH-tro □ [2,3-b] tru > f >-2— r ;ny pa°-2- 

(2E)-3-{3-^>y /-4, 6-v^^;U-l-[(lS)-l, 2, 3, 4- x h7bKDt7 
15 ^ V->-\— T;U]-lH-t!P D [2, 3-b] tf U -;>-2-(JHyn/V2-I>lS (3 
00 mg, 0.808 mmol) £) THF (3 ml) m?&lZ DMF (0.03 ml), jrJr-tfVJV 
^ D U F (0.0846 ml, 0.970 mmol) £;&n*_, gfitl PfP*S!it#L, mm 
£MffiTi?£Lfco 8l^£^>^;i/7^ >(0. 176 ml, 1.62 mmol), hU 
X^;i/7^> (0.451 ml, 3.24 mmol), THF (3 ml) mWz. 3K^TiPA, 
20 2K#T 1 12R#P B m#L, S^?S«r7K^a#\ imx^;i/T 

MJ£TM*Lfc„ Slly'J^WyAi'aT h ^ 57 7 J - (^*-tf- 
> : Pi?x^;l/ = 5 : 1) T*if§3L, § L Tf#£ 0 

1RS95.0 mg, iR^25.5X 
25 'H-NMR (CDClj) 6 : 2. 05-2.32 (4H, m) , 2.58 (3H, s) , 2.74 (3H, s), 
2.90-3.18 (2H, m), 4.79 (1H, d, J = 5.6 Hz), 5.87 (1H, bs), 6.50 
(1H, d, J = 7.8 Hz), 6. 70-7.34 (12H, m) . 

IR (KBr) cm" 1 ; 3270, 2215, 1661, 1 622, 1 588, 1549, 1495, 1454, 1 
427, 1325, 1263, 1221, 912, 737. 
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9 8 

(2E)-3-{3-v-T/-4, 6-5>*^Jk-l-[(lS)-1.2, 3, 4-x H5tHDt7^ 
U>-1— f ;l/]-lH-tTP □ [2,3-b] kTU v ? >-2--r JH-N-(3,4-y/^7x 
-^)^n/t-2-x>7 5 K 
5 (2E)-3-{3->-y /-4, 6-^*^;i/-l-[(lS)-l, 2, 3, 4-t" h ^ t Fot7 
^ V f ;H -1H- tT D o [2, 3-b] tf U 5? >-2— f ;W} A°-2-X >^ (3 

00 nig, 0.808 mmol) (D THF (3 ml) DMF (0.03 ml), tf + lf 

^P'J H (0.0846 ml, 0.970 mmol) £iD*. % iiTl P#B3&#1^ 
£MJBET@*bfco aSESr 3,4-y^f^7x'J> (117 mg, 0.698 mmo 
10 1), t!U^> (0.262 ml, 3. 24 mmol), THF (3 ml) mi&lZ. fclfcTMZ.* 
*}$T 1 ^FUfit 12l$IKU*#b, KJ&ift&TKK&tf, tKx^^T 

>:»ti^ = 5 : 1) TflffiU IM^Ifttltffc. 
15 1RS123 mg, iRi$s34. 7* 

'H-NMR (CDC1 3 ) 6 : 2.04-2.34 (10H, m) , 2.58 (3H, s), 2.77 (3H, s), 
2.88-3.25 (2H, m) , 6.49 (1H, d, J = 8.0 Hz), 6.66-7.40 (1 1H, m) . 

IR (KBr) cm" 1 ; 3318, 2215, 1665, 1618, 1593, 1541, 1 505, 1449, 1 

427, 1400, 1 325, 1 258, 1215, 1 196, 91 2, 731. 
20 HJS^i 9 9 

(2E)-3-{3—>7/-4, 6-i>*3^-l-[(lS)-l, 2, 3, 4-5=- h5kHnt7^ 

u>-i-' r ;u]-iH-tf p p [2,3-b] tfu *?>-i-' r ;h-n-(4-^^;p7x- 

;l/) 7"0/t-2-I>7 ^ H 

(2E)-3-{3-->Ty-4,6->?y<5 1 ;U-l-[(lS)-l,2,3,4-^ t FDt-7 
25 9 V>-\— X ;H-lH-tfP P [2, 3-b] tf U > J >-2— f ;M :/P A°-2-X>^ (3 
00 mg, 0.808 mmol) <Z> THF (3 ml) JSiKK DMF (0.03 ml), ;f*+fU;U 
^P'JH (0.0846 ml, 0.970 mmol) £JPA, ilTlHF B 1l|j$U, BM. 
S:iETiiUfc.^j|^ 4-h;i/-T> ? > (104 mg, 0.968 mmol), tf U S> 
> (0.262 ml, 3.24 mmol), THF (3 ml) m&lZ, jJe^TiO*., *k?£T 1 
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L fro iS5y'J*y;^7A^D7h^77^-K + ij"> : BMfcX? 1 
)V=\Q : 1) tiib, gW^^a^iLTffc. 
5 JRM140 mg, JR^46.8X 

'H-NMR (CDC1 3 ) 6 : 2. 05-2. 35 (7H, m) , 2.59 (3H, s) , 2.77 (3H, s), 
2.89-3.20 (2H, m) , 6.49 (1H, d, J = 7. 8 Hz), 6.68-7.46 (12H, m) . 
IR (KBr) cm-' ; 3306, 2215, 1669, 1624, 1605, 1591, 1541, 1427, 1 
404, 1337, 1258, 1246, 1258, 1 177, 818, 747, 733. 
10 HS£M 10 0 

(2E)-N-(4-^7 P D7i-JW-3-(3-i/7y-4, 6-v 5 ^ ^ )V-\- [ (1 S) -1 , 2, 
3, 4-5=- h7kh'Dt7^ V>-\-- T ;i/]-lH-tfD □ [2, 3-b] tf U i? 

(2E)-3-{3->'T /-4, ^ ^^-1- C CI S) -1 , 2, 3,4-^ h7t h'Ot7 
15 9 l/>-l— T ;W]-lH-tf P P [2, 3-b] fcf U ^>-2--f JH7°n A°-2-X>^ (3 
00 mg, 0.808 mmol) (7) THF (3 ml) DMF (0.03 ml), jr**fV)V 

?P>J K (0.0846 ml, 0.970 mmol) £;&n*., ^*&T1 Pf^jtJ^L, BM 
^MJEETS^bTc, ^3t£ 4-^DD7-U> (123 mg, 0.968 mmol), 
fcTUS?> (0. 262 ml, 3.24 mmol), THF (3 ml) mWz, * T 3JP , 
20 1 NflUfiT 1 2B# Fslfli i$ L , SJSM^TK^a^, S^^x^;l/T^ 

S^^x^;U=10 : 1) gWtl^i^iLTffc. 
JRS117 mg, JIX3330. 2* 

25 'H-NMR (CDC1 3 ) 6 : 1.85-2. 33 (4H, m) , 2.60 (3H, s), 2.76 (3H, s) , 

2.91-3.28 (2H, m) , 6.50 (1H, d, J = 7. 2 Hz), 6.69-7.65 (1 2H, m) . 
IR (KBr) cm" 1 ; 3310, 2215, 1669, 1 624, 1 595, 1541, 1493, 1429, 1 

400, 1337, 1258, 1244, 1174, 1092, 829, 733. 
MffiM 10 1 
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(2E)-3-{3-->7 7-4, 6->?>^-l-[(lS)-l, 2,3,4-^ h7th'Dt7^ 
V>-\-' T;P]-lH-tf D P [2,3-b]t?U v>-2— T ;U}-N-[4-(h U 7)l<jrn 

(2E) -3- {3-^T 7-4,6-^^^^-1- [(IS) -1,2, 3, 4-y- h7th'Dt7 
5 ^ l/>-l-^;i/]-lH-tf P P [2,3-b] t? U v J >-2-<;H7 p O A°-2-X>i? (3 
00 mg, 0.808 mmol) <D THF (3 ml) JSjfclC DMF (0.03 ml), *3r*?V)U 

H (0.0846 ml, 0.970 mmol) £lin*_, lltl 0#F H Hf#L, 
£M/£T®£b7c 0 4-h'J7JWD^f^7-'J> (0.121 ml, 

0.968 mmol), tf'Jy> (0.262 ml, 3.24 mmol), THF (3 ml) mWlZ, *k 
10 ifcTiOA, 1 NfK.tlT 12P#F*1J*#b, Rl&n&frlZ&g* m 

wtzL^jvcmmisfro asm a* an,, ak^mm^if^^o^-cnm 

(^*+l-> : »|feX5 t ;P=10 : 1) T*S$!L, S»«*fig#iLT#fc. 
i&*46.0 mg, iR^ll. IX 
15 'H-NMR (CDC 1 3 ) 6 : 2.05-2.33 (4H, m) , 2.60 (3H, s), 2.77 (3H, s) , 
2.91-3.28 (2H, m) , 6.51 (1H, d, J = 7. 4 Hz), 6. 69-7.79 (12H, m) . 
IR (KBr) cm" 1 ; 3297, 2215, 1671, 1607, 1545, 1427, 1410, 1323, 1 
260, 1 171, 1 125, 11 15, 1067, 843, 748. 

nmm 1 o 2 

20 (2E)-3-{3-^>T/-4,6->?^^;P-l-[(lS)-l,2,3,4-7 : - h^k h'Pt7^ 
1">-1— T ;i/]-lH-tf P P [2, 3-b] tf U S?>-2— f ;H-N-(2-^ h^->7iZ 
JP)7'o^-2-X>T5 H 

(2E)-3-{3-vT /-4, 6-:/*^;U-l-[(lS)-l, 2, 3, 4-t" h7kh*Dt7 
^ U>-l-<;i/]-lH-t!P P [2, 3-b] tf U y>-2-fJM7°P/^-2-I>l! (3 

25 00 mg, 0.808 mmol) <D THF (3 ml) mW.\Z DMF (0.03 ml), r^^lf 'J 
^DiJF (0.0846 ml, 0.970 mmol) ^inA, l$rafll#l^ 
£MffiT@*L7c.glM£: 2-7-yy> (0.109 ml, 0.968 mmol), tf U 
v> (0.262 ml, 3.24 mmol), THF (3 ml) mmiZ. 3j< ft T iD , 5fcftT 
2 Ptra.MT i2«HWft^b,RjKtt**fc:a#,»Bfex^;wt?«iffiLfc. 
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;U = 20 : 1) TifiSSl^ IWft^efritTtlfe. 
1R»274 mg, 1R^59. 455 
5 'H-NMR (CDC1 3 ) 6 : 1.96-2.35 (4H, m) , 2.59 (3H, s) , 2. 78 (3H, s) , 
2.88-3.20 (2H, m) , 3.90 (3H, s), 6.51 (1H, d, J = 8.2 Hz), 6.67- 
7.42 (10H, m), 7.91 (1H, s), 8.38 (1H, d, J = 8.6 Hz). 
IR (KBr) cm" 1 ; 3314, 2215, 1682, 1626, 1591, 1532, 1485, 1462, 1 
435, 1339, 1318, 1256, 1219, 1 173, 1 1 17, 1028, 748, 733. 
10 Mt&M 10 3 

(2E)-3-{3->'X/-4,6-^^;i/-l-[(lS)-l,2,3,4-^ h h'Dt7^ 
U>-1— r;l/]-lH-tfn a [2, 3-b] tf'J y>-2-^JH-N-(4-v7/ 7 x X 
;P)^DA°-2-X>T5 K 

(2E)-3-{3-vTy-4,6-> ? ^^;i/-l-[(lS)-l,2,3,4-x h7tFDt7 
15 * U>-l—r;i/]-lH-fcf D o [2, 3-b] M U v>-2— f )i>) yo/\°-2-X>^ (3 
00 mg, 0.808 mmol) <D THF (3 ml) mm\Z DMF (0.03 ml), )l> 
^PUH (0.0846 ml, 0.970 mmol) gltl Pel St j$ L , 

5rMBETW* L/Cc gl3E£ 4-7 ^ y ^ > Vx h >J Jl/ (119 mg, 0.968 mm 
ol), bfU^> (0. 262 ml, 3.24 mmol), THF (3 ml) mmz.fctfiTMz., 

20 2 ^n.MT unmm.w\s, Rmm^mzm.^, mm^^)i-v 

> : mmjL^)v=z i) tiiii, a VTmtc, z\n*w 

^x^;w^^^^^L7c. 

25 iR»190 mg, JR*41. 1% 

'H-NMR (CDC1 3 ) <5 : 1.97-2.32 (4H, m) , 2.60 (3H, s) , 2.75 (3H, s) , 
2.91-3.19 (2H, m), 6.51 (1H, d, J = 8.8 Hz), 6.70-7.43 (7H, m) , 
7.58 (2H, d, J = 8.8 Hz), 7.72 (2H, d, J = 8. 8 Hz), 8.14 (1H, s) . 
IR (KBr) cm' 1 ; 3312, 2222, 1694, 1 624, 1595, 1532, 1 510, 1427, 1 
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408, 1337, 1258, 1 177, 1 127, 841, 748, 731. 

mmm 1 o 4 

(2E)-N-[4-(7-fe^;|/T >;)7x^]-3-(3-y7;-4, 6->>*^;i/-l- 
[(1S)-1, 2, 3,4-5=- h 7 b F u± y$> U>-\— f ;i/]-lH-fcf □ p [2,3-b] fc° U 

(2E)-3-{3-vTy-4,6-^^^;i'-l-[(lS)-l,2,3,4-5 : - h7k HDt7 

? v>-\-' r ;p]-iH-tf p p [2, 3-b] try ^>-h;H^q a°-2-x>^ (3 

00 mg, 0.808 mmol) 0) THF (3 ml) mt&lZ DMF (0.03 ml), r^^rlf U )V 
j'D'J H (0.0846 ml, 0.970 mmol) ^JOA, ifitl B#PiUit#b, 
10 £MJ£T@£Lfc. SlfllESr 4-757 7t h7-U K (145 mg, 0. 968 mm 
ol), tfU> ? > (0.262 ml, 3.24 mmol), THF (3 ml) mm \Z. ft&Tin PL . 

t&Mvrz. i&mmzTk-cm&v. i7K«f7^^y^A-e^i, mm* 

15 iRfil90 mg, 11X^39. 0% 

'H-NMR (CDC1 3 ) 6 : 2. 00-2.34 (7H, m) , 2.59 (3H, s), 2.77 (3H, s), 

2.77-3.20 (2H, m) , 6.50 (1H, d, J = 8. 2 Hz), 6. 68-7.54 (13H, m) . 

IR (KBr) cm" 1 ; 3274, 221 5, 1665, 1615, 1566, 1512, 1427, 1404, 1 

319, 1258, 733. 
20 HJSM 10 5 

(2E)-3-{3->'7/-4, 6-v*^;i/-l-[(lS)-l, 2, 3,4-^ h7kh*Dt7^ 

w>-i— r ;w]-iH-tf p p [2,3-b] try z?>-2— r ;i/}-N-(4—r v tf;u^ 

i^)^d/1-2-i>7$ H 

(2E)-3-{3-->Ty-4, 6-^p< [(1S>-1, 2,3, 4-=r h ^ t Hot7 

25 ^ U>-l— T ;i/]-lH-tf P P [2, 3-b] fcf 'J >>>-2— i ;i/}^P/1-2-X>^ (3 
00 mg, 0.808 mmol) CD THF (3 ml) mW.\Z DMF (0.03 ml), )V 
fDUH (0.0846 ml, 0.970 mmol) £flDA, ^*&"Cl B£IHUft#U 

^m&y^^hTco mm.* 4— r yyptr^rxy > ci 30 mg, 0.968 mm 

ol), eUS?> (0.262 ml, 3.24 mmol) THF (3 ml) l£ > ftfcTiP ^. , 
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MEETS* Lfc. SSilESrv'U *yjl/* ^A^7 YVz, ? 4 -('X+if 
> : P$?X^;U=10 : 1) Til IWftSlfttlT^fc. 
JKS303 mg, IR^76.9X 

'H-NMR (CDCI3) 6 : 1.21 (6H, d, J = 6. 8 Hz), 1.97-2.34 (4H, m) , 2. 

59 (3H, s), 2.77 (3H, s), 2.81-3.19 (3H, m) , 6.49 (1H, d, J = 7.6 
Hz), 6.67-7.48 (12H, m). 

IR (KBr) cm" 1 ; 3301, 2957, 2215, 1 667, 1 624, 1603, 1593, 1541, 1 
514, 1427, 1337, 1258, 1184, 910, 835, 747, 733. 

mmm 1 o 6 

4-[((2E)-3-{3-->T /-4, 6-S?^^;p-l-[(lS)-l. 2, 3, 4-T" h7tHDt 
7? V>-\-^ ;H-lH-tf P O [2, 3-b] fcf U 5>>-2— - ( )V) ~f D A°-2-X J -f 

)V)T ^ /]3e,&#^x^;i/ 

(2E)-3-{3-vTy-4,6->?^^;i/-l-[(lS)-l,2,3,4-^ h 5 t h'Pt7 
^ U>-1— OH-lH-tTD D[2,3-b] tf U 5/>-2— T ;W:/PA 0 -2-X>^ (3 
00 mg, 0.808 mmol) © THF (3 ml) DMF (0.03 ml), ^"^if 'J;i/ 

^P'JH (0.0846 ml, 0.970 mmol) £}JDA, P#IHUt#L, 
£MJET©£L7Co 4-7 5/ $HfK X^;U (160 mg, 0.968 m 

mol), trUv> (0.262 ml, 3.24 mmol), THF (3 ml) 3KJ£Tfln 

*#t 2 ^jfit i2mmmwv. Kfcm&mz&g* ^Kxf 

&£MJETg5£b7c. iSi£yU*m7A^D? -(^ 
it> : g^mx^;P=10 : 1) TiHl, BWiSBftt iT^c. 
JR»361 mg, JK^86. 2X 

'H-NMR (CDC1 3 ) 5 : 1.38 (3H, t, J = 7.0 Hz), 2.04-2.32 (4H, m) , 2. 

60 (3H, s), 2.76 (3H, s), 2.90-3.20 (2H, m) , 4.35 (2H, q, J = 7. 0 
Hz), 6.51 (1H, d, J = 7.8 Hz), 6. 69-7.43 (7H, m) , 7.65 (2H, d, J 
= 8.8 Hz), 7.91 (1H, s), 8.00 (2H, d, J = 8.8 Hz). 
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IR (KBr) cm-' ; 3314, 2215, 1715, 1692, 1626, 1599, 1537, 1424, 1 

408, 1339, 1 277, 1256, 1 173, 1 107, 772, 748, 733. 

mmm 107 

(2E)-3-{3-->T/-4,6-v^5 L ^-l-[(lS)-l, 2,3,4-x h7tHot7^ 
5 l/>-l— OH-lH-fcf DO [2, 3-b] tf U > ? >-2— T ;l/}-N-^5=-;V-N-7x— 
yDA°-2-X>T5 K 

(2E)-3-{3->-7 y-4,6-^*^;P-l-[(lS)-l,2,3,4-T- h ^ t FDt7 
^ lx>-l— r;U]-lH-t!D P [2, 3-b] tTU y>-2-<JH^D/1-2-l>i (3 
00 mg, 0.808 mmol) (D THF (3 ml) mmz DMF (0.03 ml), 
10 ^PU H (0.0846 ml, 0.970 mmol) ^flt'l P#P B 1&#L, mm 

SrMffiTS^bT^o N-^^;i/yn'J> (104 mg, 0. 968 mmol), 

tfU> ? > (0.262 ml, 3.24 mmol), THF (3 ml) fcftTlMTL. * 

gfi?x5 i ;i/=9 : i) TMiau, g mw}*n*t itiifc, 

1R»274 mg, 1R^73.935 

'H-NMR (CDC 1 3 ) <5 : 2.01-2.29 (4H, m) , 2.55 (3H, s), 2.65 (3H, s), 
2. 88-3.20 (2H, m) , 3.35 (3H, s) , 6.46 (1H, d, J = 8.0 Hz), 6.60- 
20 7.50 (12H, m). 

IR (KBr) cm-' ; 2213, 1 655, 1615, 1593, 1495, 1431, 1373, 1316, 1 
271, 1 123, 748, 733, 700. 

nmm 1 o 8 

(2E)-3-{3-vT/-4,6-> f ^^;W-l-C(lS)-l,2,3,4-^ h7tHot7^ 
25 U>-l-i ;i/]-lH-lf □ D [2, 3-b] tf U y>-HJH-N-(3-^^7i- 
)V) Zf D/N°-2-X>T ^ H 

(2E)-3-{3-'>Ty-4,6->?^^;i/-l-[(lS)-l,2,3,4-T- h ^ t h'Dt7 
^ U^-l-'f ;P]-lH-fcTP P [2, 3-b] fcf'J S^>-2— r;i/} 7 P PA°-2-X>m (3 
00 mg, 0.808 mmol) <D THF (3 ml) f&Wz DMF (0.03 ml), U;U 
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#DUF (0.0846 ml, 0.970 mmol) £*Q*_, P#WUft#U, 
S*JEET«*Ufe.»2S* Z-h)V^z/> (104 mg, 0. 968 mmol), tf U 
> (0.262 ml, 3.24 mmol), THF (3 ml) TfcftTiP 3. , 3k&T 2 

;i/ = 10 : 1) T'i^l, IW»*»*tLTHfc. 
4X»256 mg, 1R^69.0SK 

'H-NMR (CDC1 3 ) 5 : 2.05-2.34 (7H, m) , 2.59 (3H, s), 2.77 (3H, s) , 
2.89-3.20 (2H, m) , 6.49 (1H, d, J = 8.2 Hz), 6.67-7.48 (12H, m) . 
IR (KBr) cm" 1 ; 3303, 2215, 1667, 1591, 1557, 1489, 1429, 1327, 1 
258, 1199, 747, 733. 

mmm 109 

(2E)-3-{3-->Ty-4,6-^^^;i/-l-[(lS)-l,2,3,4-T- h5tFDt7^ 
l/>-l-f ;i/]-lH-tfD D [2,3-b] fcfU >-2-<<;W-N-(4-h 

(2E)-3-{3-v7y-4,6-^*^;U-l-[(lS)-l,2,3,4-^ h7kh 4 Dt7 
^ k>-l— T ;H-lH-tfP D [2, 3-b] fcfU y>-2-^;V}7°P/V2-I>t (3 
00 mg, 0.808 mmol) (D THF (3 ml) mWZ DMF (0.03 ml), *3rlfV)V 

H (0.0846 ml, 0.970 mmol) SrJnA, ^fiTl P#^^J^b> 
£«EETe*Lfc.gia!££ 4-t + h^y7^'J > (135 mg, 

0.968 mmol), tf U > (0.262 ml, 3. 24 mmol) , THF (3 ml) JgiftK. * 
JfrTUn*., Jk?pT 2 12P#IKUft#L, E Jfc ifc * *fc Si @£ 

(a + D->:»8i^ = 2 : 1) tifilL. S W#> £ @# £ L Tf§fc . 
1R»140 mg, iK^35.3X 

'H-NMR (CDC1 3 ) 6 : 2.01-2.32 (4H, m) , 2.59 (3H, s), 2.77 (3H, s), 
2. 88-3.20 (2H, m) , 3.90 (3H, s) , 5.50 (1H, s) , 6.49 (1H, d, J = 
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7. 8 Hz), 6. 71-7. 51 (11H, m) . 

IR (KBr) cm" 1 ; 3310, 2215, 1663, 1620, 1 587, 1 557, 1 512, 1451, 1 
258, 1208, 1 1 25, 733. 
1 1 0 

5 (2E)-3-{3-->7/-4,6-^*^;i--l-[(lS)-l, 2,3,4-x h7tFDt7^ 

u>-\-' r ;i/]-iH-trp p [2,3-b] tru > ? >-2— r ;M-N-(4-t 

;* h + ->^>v;i/)^a/N°-2-x>T^ F 

(2E)-3-{3-->T7-4,6-> ? ^5 : -;i/-l-[(lS)-l, 2, 3, 4-x h7kFDt7 

^ v>-\— r;i/]-iH-tf □ p [2, 3-b] tf g > ? >-2-r jh^p a°-2-x>^ (3 

10 00 mg, 0.808 mmol) <D THF (3 ml) mWlZ DMF (0.03 ml), V )V 

^ □ U h* (0.0846 ml, 0.970 mmol) SrJPA, litl B^^m^b, mm. 

m^M. (183 mg, 0.968 mmol), V y* P tf^X^^T ^ > (0.737 ml, 

4.24 mmol), THF (2 ml) jgfctfc, ftftTJP*., 2 B#f H 1,^^T 1 

yvxyjix^&yn-? h y*?y ^ - (^^-v-y : nWL3L i ?)V=\ : 1) 

iR»94.0 mg, 1R^23.0S! 
20 'H-NMR (CDC1 3 ) 6 : 1.95-2. 32 (4H, m) , 2.58 (3H, s) , 2.73 (3H, s) , 
2.88-3.18 (2H, m) , 3.86 (3H, s), 4.39 (2H, d, J = 5.4 Hz), 5.69 
(1H, s), 6.04 (1H, t, J = 5.4 Hz), 6.49 (1H, d, J = 7.8 Hz), 6.65 
-7.33 (10H, m). 

IR (KBr) cm M ; 3274, 2215, 1661, 1622, 1 590, 1 51 6, 1451, 1429, 1 
25 325, 1273, 1206, 1 155, 1 125, 1036, 910, 733. 
[M+H] + = 507 

nmm 1 1 1 

(2E)-N-^^;W-3-{3-vT 7-4, 6->>* ^;P-1-[(1S)-1, 2, 3, 4-^ h y h H 

n-fy? vy-\ — f ;i/]-iH-tfP p [2,3-b] tr u vy-i— { )V)y°u a°-2-x 
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(2E)-3-{3-vT/-4, 6-^*^;U-l-[(lS)-l,2,3,4-<r H ^ t h* P ^- V 

$ r;n-iH-tfp p [2,3-b] tru s*>-2— r ;n^a^-M>t (3 

00 nig, 0.808 mmol) 09 THF (3 ml) DMF (0.03 ml), 0)1 

5 #P'J H (0.0846 ml, 0.970 mmol) Sip*., ^iftTl B#KUJI#L, j§J& 
^MffiT©5feb^ 0 SSS ^^;PT^> (70.8 mg, 0.968 mmol), hU 
X^;PT^> (0.451ml, 3.24 mmol), THF (2 ml) mmz. IktfiTmZ., 

> : »»X5 t ;i/=2 : 1) TMSSiL, g W#I^B#i bT#fc, 
i|X»200 mg, iR$58. 1* 

'H-NMR (CDC1 3 ) 6 : 0. 92 (3H, t, J = 7.4 Hz), 1.22-1.55 (4H, m) , 2. 
01-2.32 (4H, m), 2.58 (3H, s) , 2.76 (3H, s) , 2.88-3.18 (2H, m) , 
15 3.30 (2H, q, J = 6. 6 Hz), 5.68 (1H, s), 6.49 (1H, d, J = 7. 8 Hz), 
6.65-7.29 (8H, m) . 
IR (KBr) cm" 1 ; 3287, 2215, 1661, 1622, 1 588, 1553, 1427, 1 327, 1 
264, 1219, 748, 733. 
[M+H] + = 427 

20 nmm 112 

(2E)-3-{3->7/-4, 6-5?^^^-l-[(lS)-l, 2, 3, 4-r h7th'Pt7^ 

w>-i— r ;p]-iH-tfp p [2,3-b] tr u s?>-2— r;w-N- (3,4-^7 )V^uy 

jc -;U) y D/\°-2-X >T $ H 

(2E)-3-{3-vT y-4,6->?^^;i'-l-[(lS)-l, 2, 3, 4-t* h7tFDt7 
25 ^ l/>-l—r;H-lH- fcfP P [2,3-b] tfU ^>-2—r;i/}7 e P/t-2-X>i? (3 
00 mg, 0.808 mmol) (ft THF (3 ml) m&lZ DMF (0.03 ml), *3rlfV)l 
i7P'J K (0.0846 ml, 0.970 mmol) SrJPA, P#M«#b, 
*«JBETe*Lfc. 3,4-y7J^n7Z'J> (125 mg, 0.968 mm 

ol), kfU^V (0.262 ml, 3. 24 mmol) , THF (3 ml) i& M K , * T 7JD , 
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mmvtt. mmm&fcTsVt&L* a tea* mm* 

> : @mx^;|/=10 : 1) IW«$^*tlWc. 
iRa283 mg, 11X3*72.8* 

'H-NMR (CDC 1 3 ) 6 : 2.05-2.32 (4H, m) , 2.60 (3H, s), 2.76 (3H, s), 
2.90-3.19 (2H, m), 6.50 (1H, d, J = 7.4 Hz), 6.69-7.75 (1 OH, in), 
7.82 (1H, s). 

IR (KBr) cm" 1 ; 3287, 2213, 1688, 1622, 1555, 1516, 1431, 1319, 1 
261, 1209, 748, 733. 
[M+H] + - 483 
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U&iM 1 

&>TlzmmV>m.fc?mftm** fifcS (Maniatis <=>, ^UItzl?- - ? 
D — ->y. Cold Spring Harbor Laboratory, 1 9 8 9^) KlfB^^n 

5 

(1) 7>;hVRl (A'ZD^fF^^l) 0^O-->^ 
7>hB cDNA^^PCRtetVRl jffc^cD ^ □ - - > ^ Srff o 

f;. 0. 5 ng©77 hicDNA (^?@ig) CaterinaMJ 
£>7^$gg-bTV>£ (Nature 389 (6653) : 816-24 (1997) ) V R 1 jffc^&S 

10 BB?>J£##Kf£§!»bfc:/7 -TV- 
S' -GGGGAATTCGCCACCATGGAACAACGGGCTAGCTTA-3 ' CiB^J#-^ 1 ] t 
5/ -GGGGCGGCCGCTTATTTCTCCCCTGGGACCATGGAATCCTT-3' C@H^J#-^ 2 ] 

5 0 pmo 1 -T^mJiaL, KOD DNA Polymerase (^^J^) IT, 
P C RSJ&£Gene Amp PCR System 9700 (Appl ied Biosys terns) 

15 fTofc : 9 5tT3 Otyffl, 5 5tT?3 O^IB, 72'CT2# 

p B i£3 5-y--f^;i/) . 

(2) 7yhVRliIffl^7^$H©ffS 

±is-ef#e>n7tp c RBfrK-^frMsi^E c o r i cssag) tNot i 

(^JSii) 7^D-xy;H^ibT2 . 5kbODN 

20 ABfffir&IIIiK U D N ABrft-t E coRIiNot I T^HfcbfcWj 

ftitefflfB8^7^5 h* pMSRaneo (W0 00/44756) £ jg a" L/ , DNA L 
igation Kit Ver. 2 (^jgjB) Tjgii&bT, *J31® J M 1 0 9 <Z> n > 
tfT-^h-fe^S^KIteift-r SUfC^^X* K pRVR 1 £f#fc 0 

(3) 77hVR l^ilffly^X^ FOCHO-K 1 MM'Wm X t$£ 

25 5! 

1 0%^S>^^Jto.m (GIBC0 BRL) St^AAF 1 2 %*& (GIBC0 BRL) 
&m \<*X-t)V-t} )l 3-^ — 7 n 15 0 cm 2 (n — n >tfn — 7>^ — ) 
T'4f$tfcCHO-K 1 WiU (ATC C NO. :CCL-6 1) $0. 
5g/Lh'J 7is>- 0. 2 g/LEDTA (GIBC0 BRL) 
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B S (GIBCO BRL) T*8fc*£ b Til4> ( 1 0 0 0 r pm, 5 b, 

PBStlSlfc, #fc, (Mt7y Htt) Sffl^T, 

TfS<E>&#tCfi£oT, DNAlWClAlf;, IP 5, 0.4cm^^^ 
a. "Sy MC1X10 7 *BII&£1 5 tig ©77hVR lfgilffl:/^ 
5 75 HpRVR l^jD^., ttffiO. 2 5kV, * * rt -> ^ > X 9 6 0 w F T 
TXlx# b 3 >bfc. ^<Z)|g, 1 0 %$">JJ&l£if[lfif £^ 

tfAAF 1 2m*&lZ&L. 2 4P*H#*&, StX«fflfla«rtU^ bT5t<L> b, 
^tC, a: * ~> > (GIBCO BRL) £ 5 0 0 n g /m L \Z U Z> <£ 5 \Z #0 
Afc 1 0 % yisnhtMjfn.m&'&tS/M* F 1 2 igt-t&TMb, 1 0 4 M/m 
10 Li^5«k5 CfUbt 9 6 OJLJVy' V- h (U-~>tfn-X?-) IZ 

OV^T, i5n&yi*f^ ~>>i5)iH4#c£ 9 6 OXJI/^ V- h (3-X 

- (ImM C a C 1 2 , H B S S W/0«^^^ h U ^ A (GIBCO BR 
15 L) , 0 . 5 % B S A, 2 0 mM H E P E S (lRjC<b¥) , p H 7 . 5 ) 
£ 1 0 0 M L##x;WC«n bTi!M£ 2 InlSfc^bfco OUT, 45 Ca 
(m — ft^&iS) £ 2 . 5tfCi /mLtjj^t-f v> (ft^m) £ 1 
H M ii U Z> & v \zmm Lfc77t-f £ 1 0 0^L/ ^ x;U^s 

20 ftbfcPBS (GIBCO BRL) 1 0 0 n L T 2 HJi5fc# b , "?-f^n:>>^- 
2 0 ( A° y tl— H ) £ 1 5 0 £i L/^X^TgsJjP b}t#bfc„ JfcC, h y 

mmizmmft%)H'VJ±mmtf±%--r zmm. r vr i/choh^i^ 

b/to 

25 (4).thVRl©^D-->^ 

hhi cDNA^S P CRSTVR 1 flUS^F® ;7 □ — x>^«rff o fe» 
0. 5ng0kMcDNA (^P — >tv&, Quick-Clone cDNA) £ 
Caterina MJ j^$6£bTV><5VR ljl^^^SS3^J( WO 99/3 
7675 )0VR 1 ite^^SBB^J*##^f^$5tb^y^-r V- 
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5' -GGGGAATTCGCCACCATGAAGAAATGGAGCAGCACAGACTT-3' 3 ] 

t 

5' -GGGGCGGCCGCTCACTTCTCCCCGGAAGCGGCAGGACTCTT-3 ' CIB^J#^4] 
5 0 pmo 1 f^SsiaL. KOD DNA Polymerase (MPtm IT, 
5 P C R Gene Arap PCR System 9700 (Applied Biosystems) £ffll^T 

ft ofc Ox.m$kfr : 9 5tT3 0®>m. 5 S'CTS 0#Pb1, 7 2"CT2^ 
3 >7)V) . 

(5) kNVRlfgII^77$K©^i 
±83T*S£nfcP C R»rfi-£fWHi#*E c o R I (SID iNotl 
10 T$HfcUfc&, 7#n-;*$*;W*fti!c»LT2. 5kb0DN 

ASSFr>f £|fi!i&bfco^<£DNA«JrK-£ E coRIBot I TiHflS U&lb 
mm^.mn^.'f ^ 7, ^ H pMSRaneoCWO 0 0 /4 4 7 5 6 
DNALigation Kit Ver. 2 Tg^LT, *J1§M J M 1 0 9 

©3>lff> ht;P*^«etttSItT?^7X5 HpHVR 1 Sr^fc. 

15 (6) thvR lmmm^^xs. f © c h o - k i m&^omxt&m 

1 0 % V ->m i Mltm (GIBCO BRL) ^ttJAAF 1 2Jgi& (GIBC0 BRL) 
&m ^X-tiJVti — 7 v7,u 15 0 cm 2 ( n — — > tfn — x ? — ) 

T4f ^tfcCHO-K 1 « (ATCC NO. :CCL-61)&0. . 
5g/LbU 0. 2 g/LEDTA (GIBCO BRL) T SO b 3£ , 

20 iM£ P B S (GIBCO BRL) T#fci£LTji^ (lOOOrpm, 5 #) 

PBS -cmmVTco -D^X\ 5?— >/t;HJ— OWt5y K*t) £/m>T, 
TEO*frl:!ie-3T, DNASIISCiAl/fc. W^, 0. 4cm^ty 
^(D^=L^y b IZ 1 x 1 0 7 |[HSa<h 1 5Mg ©7-yhVRl 
X 5 HpH V R 1 SriQA, «JBE0.2 5kV, ^t/ty^>X 9 6 0 /iFT 

25 TXl/^hD*I/-y 3 >lf:. ^£>&, ^ 1 0 %V -> M Jfil ill £ 
tTAAFl 2iS«ll:»b, 2 4BSra#tt«* HtXIBIS **3W L T 3I4> 
O^t. :/x*5^->> (GIBCO BRL) ^ 5 0 0 /ig/mLl:^5i5i: 

iPAfe i o %^->j^iei&L»^^-tf a a f i 2mm-cmmv. 1 o 4 >iM/ 
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Olit, 7";t'f/ty77- (ImM CaCl 2 , 

HB S S W/OIkH (GIBCO BRL) , 0. 5 % B S A, 20mM H 
E P E S (IWJtlte^) , pH7. 5) £100^ L # # x )V \ZWktt\ L Tiiffl 
JJS£ 2 [n!Sfe#Lfc 0 ^K 45 C a (^—fb^M H D a ) £ 2 . 5wCi /mL 

77-$ i o o fi l xjimmv 3 o^Ms«;sff ofc. x^-fe 

-f/\*y 7 r — UfcP B S (GIBCO BRL) 1 0 0 u L T 2 
0^#b, T-f # p ->>^- 2 o (/vy*- h*) $ 1 5 0 ii L/^x;i/T 

HVR l/CHOtt^I^lfc. 

(7) mmtt&mmiivrcfc&QKDwm 

T5Ei!St5 21 SrCaterina MJ <=>2«^ (Nature 389 (6653) : 81 6-24 (1 99 

7)) z\n\z h t-3^~zit&mwm*ft-otz. 0 

9 6 £x;l/V-T ^ D7* V- h (P-n>^P-X^-) (C4X10 4 
lfflJiS/^x;i/TR V R 1/CHOfttHVR 1 /CHOt$f tlf ni 

ti, 20 mrfimmhtzo 'Aizmm^^im^Wi, 1 o %^->ii&iiiftLM (g 

IBCO BRL) Sr^tfAAF 1 2 igift (GIBCO BRL) &180tf LSslJQUfc. 

77" (AA F 1 2 J&iti! (GIBCO BRL) , 0. 5%BSA, 2 0 mM H 
EPES (IWIfrfc^) , pH7. 5) ^ 2 0 wL^^iJHl^JlDU, fcWt 

tt«3l) $25/i L/yjLfrmtiU HiC 2 0 US ig * L fz . ^fC^;!/^ 
^^;U^J^>^- (77'^^h-Jl/F^f/1» Ti^iSi5 3 On 

±m<Dj5fe\Z'&iT. Mift^i07^^X h?g14£$J£L7Co ^CDjjg 
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5 f£gfc0il 2 

4 - 5 1ft© I CR^itt^^X (B$X7lJl^y-) ^-^8^JTffl 

MW(om®>&£fc\zf&imft & m<o ed 5 0 ft^^tBL^ o 1 o % 

X^/-;i/-2 0 %Tween 8 0 - 7 0 % £S:&&7.k \zmM tfc. 
§M#J 7 4T#£>nfcte^C7)ED S0 <fiIte, 0. 5 5MgTJ&ofc. 

umm 3 

7iifi&<Z>SD^I£<l4^.y h£lg*63;£te7#JT/}H>£:o ®&T£-^ 1 2 

20 p#ibi&k:, mm^^ >mm (1.2 g /k g , ip) ttih?iml> jM^atti 

1 4) 
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Dose 


Bladder capacity 




(mg/kg, sc) 


(mL) 


Vehicle 




0.75 ± 0.19 




3 


1.76 ± 0.37* 




10 


1.57 ± 0.23* 



* PsO.025 v.s. vehicle-treated group (William's test). 



5 T-f JVy U y ZUIfc (Tail-flick test) 

10 £ L£. l&^£0. 5%^f^t;i/D-7l:TiIL, &#^*£20 mL/kg 
BW^bfco ^m^r^l 5 1C^fo 
C* 1 5) 



Latency (sec) 

Time after administration Pre 3Jh 6h 24 h 

Vehicle 0.67 ± 0.05 0.59 ± 0.02 055 ± 0.02 0.63 ± 0.04 

£$$J5 1 (mg/kg, po) 10 0.55 ±0.02 0.85 * 0.10 0.64 ± 0.04 0.78 * 0.04 

30 0.70 ± 0.07 2.31 ± 1.13* 2.04 ± 1.15* 3.36 ± 1.02* 



**0.05, ***0.01 v.s. vehicle-treated group (Dunnett's test). 

15 O fco 
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